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For 
Wheel dressing 
Wire drawing 
Drilling, engraving & 
all mechanical purposes 


Diamond Boart 
& Diamond Powder 
(Graded and Purified) 


TRIEFUS & CO., LTD. 


32-34 HOLBORN VIADUCT - LONDON - E.C.! 
Phone: CENTRAL 9923-4 - Grams: TRIEFUS LONDON 


NEW YORK - PARIS - TORONTO 
SYDNEY - WELLINGTON 
GEORGETOWN, B.G.:- ANTWERP - RIO DE JANEIRO 
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Hlustration by courte 


Austin Motor 


OUR ENGINEERS ARE READILY 
AVAILABLE FOR CONSULTATION ON NEW. PRODUCTS 


aia ae Bl i a) Vy ‘ ry 
STERLING METALS LED 
K 4 481i J 4 d 4A 4 . 


TELEPHONE COVENTRY 89031 (6 LINES) TELEGRAMS STERMET PHONE COVENTRY 
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Height of centre - _— es 

Dia. of hole through spindle ... .- 2h in. 
Swing over bed covers - .-» 16} in. 
No. of spindle speeds forward & reverse ... 8 
Range of spindle speeds ... 26 to 1,000 r p.m. 


. Sein. 


Further details on request. 





ff CAPSTAN & © 
(i! TURRET LATHES 
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PAR SUN 


N° INA UNIVERSAL MILLER 


Table . . . 46” X 104” 
Movements . 25” X 9’ X 18” 
Speeds . - 29-775 r.p.m. 


Dividing Head and 
Tailstock take 12” dia. X 26” 





LPARMINSON & SON SHIPLEY YORKS 
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Engineers Universal Microscope 


One microscope with a hundred and one uses. 
Made on the unit principle, it can be built for the 
job whether it is simple inspection or measurement 
by co-ordinates and angles. 
Various magnifications, interchangeable graticules. 
Write for List J.1.P.E./29 
Sor further details. 


HILGER & WATTS LTD. 


WATTS DIVISION, 48 Addington Square, London, S.E.5 
Telephone : Rodney 5441/9. 
See our exhibit at B.I.F., Olympia, May 2-13. Stand No. C.3 











Certified Protection 


Vital irreplaceable records and documents, the 
real value of which cannot be insured, can be 
given certified protection against fire and burglary 
in the Remington Rand Safe-Cabinet. 


Fire causes enormous losses every year. Pre- 
cast, monolithic construction, reinforced insula- 
tion, careful control at every stage of manufacture, 
and furnace testing of the finished product enable 
the Safe-Cabinet to be certified for a degree of 
fire-protection-equal to the most severe fire hazards. 


Safe-Cabinet doors swing easily on _ ball- 
bearing hinges, fold back flush with the safe when 
open, close with a double set of interlocking 
tongues. Bolts engage automatically when the 
door is closed. A drill-proof steel plate protects 
the locking mechanism against burglary. Ball- 
bearing castors make the safe easy to move. 


* Write for new Illustrated Folder 


REMINGTON RAND LIMITED (Dept. 31) 


1 New Oxford St., London, W.C.1. Tel. CHAncery 8888 





CABINET 


INTERIOR FITTINGS 


SHELVES a 


Safe-Cabinet shelves, §” Plain 
or 1” Reinforced, are adjustable 
at }” intervals on the suspension 
strips at each side of the safe. 


LOCKERS 7 


Drop-front lockers, fitted with 
lock, can be inserted in the 
Safe-Cabinet exactly where they 
are mest convenient as a private 
compartment. 


PLAN-DRAWER UNITS 


Plan-Drawer sections, one, two, 
three or more units as required, 
can be built up at any convenient 
point in the Safe-Cabinet. Each 
drawer is fitted with fixed back 
flap and hiiged front flap to 
protect the drawings. 














Viii JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


CONSISTENT ACCURACY WITH HIGH OUTPUT 


e is the primary advantage offered by the Barber-Colman 8-10 Vertical 


Hobber. This machine has a capacity of 8” diameter by 10” long and is designed for high | 


Wh 


loo 





speed production of spur and helical gears or splines. Extra heavy, rigid structure plus the © 


accurate mounting of the hob on the tapered hob spindle ensures consistent accuracy while 
the machine maintains a high output. Simple centralized control is effected by ** push button.” 
A lever sets in motion the semi-automatic cycle, while a simple selector regulates the “ 8-10” 
to either climb or conventional cutting. Increases in hob life ranging up to 50% are achieved 


by fitting the new Barber-Colman 8-10 hob shifter. 






THE 
BARBER-COLMAN 


NO 4-10) Vertical wovsinc MACHINE 





BARBER & COLMAN LTD., MARSLAND RD., BROOKLANDS, MANCHESTER 
Telephone : SALE 2277 (3 lines) Telegrams : “BARCOL,” SALE 
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PRIMARY & SECONDARY RAKES 
Experience in machining many 
materials has proved beyond 
doubt the advantages of positive 
radial rakes for cast iron and 
steels up to 45 tons tensile 
strength, whereas certain other 
materials require machining 
with reduced rakes. 

It is not necessary that negative 
rakes should continue across the 
full surface of chip contact. They 
can be applied in the form of 
primary rakes, not more than 
four feeds wide. 


A secondary top rake in many 
instances allows full freedom of 
chip flow over the surface of the 
blade, resulting in power savings 
up to 25 per cent, as compared 
with the continuous negative 
rake. 

This is an extract from the 
latest Wimet Publication S.T.61 
dealing with milling technique, 


etc. Write for your copy, today. 








A. C. WICKMAN LTD - COVENTRY 


BRISTOL + BIRMINGHAM + LEEDS + GLASGOW 
ANCHESTER + NEWCASTLE + BELFAST 






Solid brase-free 
* Wimet blades. 


Ample chip 
clearance. 


Rigid blade 
support. 


Simple clampi: 
Sor easy blade ad- 
justment and 
renewal. 


Robust forged steel 
body. 


he WICKMAN 


> ——fFs 


has them all 


Exploiting the Wickman principle of 
primary and secondary rakes, Wickman 
‘Multimill’ cutters are proving their 
outstanding superiority for all milling 
operations. Load-tested in Wickman’s 
Demonstration Department on a wide 
range of materials, ‘Multimill’ cutters 
consistently yield a vastly improved 
metal removal rate and longer cutting 
life. They are made in two styles for 
cutting steels or cast-iron and non- 
ferrous materials; with standard inter- 
changeable ‘Wimet’ Tungsten Carbide 
blades, available from stock. 


**THE WIMET AGE,’ a 16mm. instructional 
sound film on the Application of Tungsten Car- 
bide Tools is ilable for exhibition in GS 
Engineering Works, Technical Colleges, 
etc. Please write for details. 











* ENGLAND ; 
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Reproduced by courtesy A.E.C. Ltd., London. 


FRAPOL NEAT CUTTING OIL 
is used in the production of this 
notable example of British Engineering 





Quality Products 
Metal Cutting Oils 
Drawine Compounds 
Rust Preventatives 
Lubricating & Processing 
Oils for all Industries 
Heat Treatment Oils & 
Salts * Solid Carburizers 
Industrial Cleaners 
Mechanical Leathers 


EDGAR VAUGHAN 
& CO., LTD. 
BIRMINGHAM, 4 
ENGLAND 











Research 








See vice 
























ndon. 








JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 





“‘Newallastic’’ bolts and studs have qualities which 
are absolutely unique. They have been tested 
by every known device, and have been proved 
to be stronger and more resistant to fatigue 
than bolts or studs made by the usual method. 





POSSILPARR GLASGOW 
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SERRATED _— 
CUTTERS ——~ 
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In the up-to-date plantof — the 
Higgs Motors Led. he: 
Birmingham, GALTONA- 
O.K. serrated blade 
cutters are setting the 
p:ce on production 
milling. Here is a typical 
operaticn: milling the 
tep and feet of cast iron 
motor frames. Two Te 
16 in. dia. facing cutters pe 
are used, fitted with large 
fly wheels. th 
GALTONA-O.K. serrated fac 
blade cutters are made in sa’ 


types for every duty. 
Blades of high speed 
steel, solid Scellite or 
tipped with cemented 
carbide. 










STEELHOUSE WORKS + OLIVER STREET - BIR: MINGHAM 7 5 u 
‘elephone: Aston Cross 300! (12 umes) “Delegrams: "Cogs. Birmingham 
North of England Representative: A. V. Greex, 50/51, Britannia House, Wellington Street, Leeds. ¢ 


Aozxts — LONDON: J. 0. Mappocs, 13, Bayham Road, W.4. 
SCOTLAND Merars. Stuart & Hovstox, 5, York Street, Glasgow, C.2. 
Members of the Gauge and Toolmakers A i F = 
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The socket head 
cannot be damaged 
by overwrenching. 


The knurling permits a 
sure finger grip when 


WSs 


entering. Thediameter 

of the head is smaller 
ancof ~=s than) «sans equivalent 
Led., 
a hexagon headed screw 
blade 
g the 
ction 
ypical 
E the 
t iron . 
Two Tensile strength of 90 tons 
ose per sq. in.; the end of 
i large : 

the screw is bevelled to 
rrated facilitate easy entry, and 
—_ saves time in assembly. 

uty. 

speed 
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UNBRAKE 


>) ( UNBRAKO SOCKET SCREW Co. Ltd., Burnaby Road, Coventry 


Stocked and Distributed by 
CHARLES CHURCHILL & Co. Ltd., South Yardley, Birmingham 
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» Drilling, tapping & re-tapping 








The great possibilities 
for time-saving through 
the use of GOVRO- 
NELSON Automatic 
Drilling Units is illus- 
trated in the above 
3-unit automatic set-up 
for drilling, tapping and 
de-burring set screw 


holes in plastic knobs. 


One unit drills the set screw hole through the plastic and aluminium 
insert with a combination drill and counter-bore. A second unit then 
taps the aluminium insert for the set screw, after which the third unit 


(below indexing table) re-taps the center hole to de-burr. 


Let us show you how you can simplify your complicated drilling and 
tapping operations with GOVRO-NELSON units. 


FULL PARTICULARS ON REQUEST 
CATMUR MACHINE TOOL CORPORATION LT 


WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 
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PRECISION 
GRINDING 
MACHINES 





5 in. TYPE DH 
HYDRAULIC CAM GRINDERS 


These are the most advanced machines for the automatic 
grinding of the irregular shape of camshaft lobes and obtaining 
the high degree of accuracy required. 


They have been designed by Engineers fully aquainted with the 
problems involved, but the principles employed have proven 
their worth over a long period in leading automobile plants. 


Landis 5 in. Type DH Hydraulic Cam Grinders are entirely 
automatic ; once loaded and operating cycle started, every cam 
on the camshaft is ground automatically. 


These machines are available in six sizes with 26 in. to 40 in. 
work cradle ; 5 in. swing over cradle is provided in all cases. 


Further details on request. 


BURTON, GRIFFITHS & CO. LTD. 


FACTORS OF HIGH CLASS MACHINE AND SMALL TOOLS 


MARSTON GREEN -: BIRMINGHAM 


LONDON * MANCHESTER * LEEDS ~ BRISTOL * GLASGOW ~- BELFAST * CARDIFF * NOTTINGHAM 
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J the machine does the rest 


I AUTOMATICALLY 


ON THE 


DRUMMOND 


MAXIMATIC 


AUTOMATIC MULTI-TOOL LATHES 


Write to-day for 
full particulars 


Capacities: From 9” x 16” to II” x 42” 


MACHINE 
_ TOOLS — | 


MANUFACTURED BY 


DRUMMOND BROS. LTD 


RYDES HILL + GUILDFORD - ENGLAND 


Sales and Service for the British Isles 
DRUMMOND-ASQUITH (Sales) LTD * KING EDWARD HOUSE ° NEW STREET BIRMINGHAM 
Phone : Midland 3431-2-3. Grams : Maxishape B'ham. 


also ot LONDON and GLASGOW. 
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The Council of the Institution 
1948-49 


President 
Dr. H. ScHOFIeLD, C.B.E. 
Chairman of Council 
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Vice-Chairman 
Walter C. Puckey 

Past Presidents 
Sir George E. Bailey, c.B.£. ihe Kt. Hon. Viscount Nuffield, c.s.z. 
The Rt. Hon. Lord Sempill, a.r.c. N. Rowbotham, c.8.£. 

Vice-Presidents 
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H. J. Swift, o.8.z., M.H. Taylor, S. Wright 


Australian Sub-Council South African Sub-Council 


President Chairman President Vice-President 
E. C, PARKINSON E. L. OLFEN A. B. ANDERSON A.C. WoTHERSPOON 
Vice-Chairman Past Presidents 
F. B. Richardson L. H. L. Badham J. Henry 


D. Lion-Cachet 
Elected Members Elected Members 
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J. B. WEBSTER, M.I.P.E. 


Mr. J. B. Webster, President of the Eastern Counties Section of 
the Institution, is Works Manager of the well-known firm of 
Crane, Ltd., Ipswich. As one of the younger generation of engineers, 
he is a strong believer in encouraging progress in both the educa- 
tional and technical fields. 


He is keenly interested in technical education, and has’ served 
as a Governor of Ipswich School of Technology since 1941, being at 
present Deputy Chairman. A firm advocate of the Higher National 
Certificate in Production Engineering, he has supported Production 
Engineering Classes at the School of Technology. 


Mr. Webster has spent some time in Canada and America, 
studying foundry and machine shop layouts, organisation, and 
production methods, and is of the opinion that the United Kingdom 
has still much to learn from America in the manufacture of mechani- 
cal handling equipment. As regards workmanship, however, he 
maintains that when similar articles are manufactured on both sides 
of the Atlantic, the British product is usually of superior quality. 


During the Second World War, Mr. Webster held. several 
honorary public offices, among them that of Deputy Chairman of 
Ipswich and District Mutual Aid Cutting Tools Committee for the 
Ministry of Supply, and was a member of Ipswich and Colchester 
Fuel Efficiency Committee of the Ministry of Fuel and Power. 
He was also a Company Commander of the gth and 11th Battalions, 
Suffolk Home Guard, from its embodiment until it was disbanded, 
having previously held a commission in a Field Company Divi- 
sional Royal Engineers, Territorial Army. 


Mr. Webster was educated at Jarrow County Secondary School 
and Sunderland Technical College, where he obtained the diploma 
of Associate of the Technical College in Mechanical Engineering. 
He served his apprenticeship in the engine works of Palmer’s Ship- 
buildings and Iron Company, Jarrow-on-Tyne, passing into the 
Drawing Office during his final year. 


He subsequently joined Babcock and Wilcox Ltd., as a draughts- 
man and later transferred to the International Combustion Com- 
pany, Ltd., London, as Section Leader. 
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In 1930, he went to Crane, Ltd., as a draughtsman on plant 
layout, and was promoted successively to Chief Draughtsman, 
Plant Engineer, Assistant Works Manager and Works Manager. 
The latter appointment he holds at the present time. 


Mr. Webster has rendered valuable and active service to the 
Institution since he became a member in 1932. In addition to 
holding office as President of the Eastern Counties Section since 
1947, he was Section Honorary Secretary from 1935 to 1939, and 
has been a member of the Section Committee since 1939. 


He is also Senior Vice-President of the Ipswich Engineering 
Society. 
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INSTITUTION NOTES 
May, 1949 


PRESENTATION TO The February Meeting of the Manchester 
Section was preceded by a brief but pleasing 
MR. F. W. CRANMER : 
ceremony, when a presentation was made to 
Mr. Frank W. Cranmer, M.I.P.E. to mark his retirement from the 
Honorary Secretaryship of the Manchester Section. 


Mr. H. G. Gregory, M.I.P.E. Section President, in making the 


presentation of an electric clock and set of golf clubs, together with 





Mr. H. G. Gregory making the presentation to Mr. Cranmer. (right) 


a cheque, thanked Mr. Cranmer on behalf of the Institution and 
the Manchester Section for his sterling work during the many 
years of his term of office. Mr. Gregory outlined briefly the work 
involved in being Honorary Secretary of a large Section of the 
Institution, and stated that Manchester had indeed been fortunate 
in having a man whose first thought had always been, and still 
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was, to further the work of the Institution. Any prominence that 
the Manchester Section might have achieved had been largely due 
to the efforts and foresight of Mr. Cranmer. 

Mr. F. Osborne, M.I.P.E., Section Vice-President, spoke in 
support of Mr. Gregory, and said that Mr. Cranmer could be looked 
upon as guide, philosopher and friend. They were very sorry to 
see him relinquish office, but it was good to know that he was re- 
maining a member of the Section Committee, so they would still 
enjoy the benefit of his experience. 

In response, Mr. Cranmer said he did not expect such a pleasant 
surprise. Mrs. Cranmer would no doubt find a place for the electric 
clock, and the golf clubs would provide him with many happy 
hours of recreation. 

He had enjoyed his period of office, and whilst it called for hard 
work, it also provided compensation in the form of the many firm 
friendships hé had made during this Secretaryship. Mr. Cranmer 
concluded by saying that he had always tried to carry out his 
duties quietly and sincerely, with the object of furthering the work 
of the Institution and the Manchester Section, and he would like to 
thank the Section Committee and members for the very fine 
presentation. He added that with the permission of those who 
contributed he would like to send the cheque to the Richard 
Hazleton Memorial Library Fund, as a donation in the name of 
the Manchester Section. 

A sincere vote of thanks, with best wishes to Mr. and Mrs. 
Cranmer for the future, was passed with acclamation. 


NATIONAL INDUSTRIAL bone year’s National Industrial Safety Con- 
SAFETY CONFERENCE erence, organised as usual by the Royal 
Society for the Prevention of Accidents, will 
be held at Scarborough, May 13th to May 15th. Among the 
speakers will be Sir Charles Bartlett, M.I.P.E., Managing Director 
of Vauxhall Motors, Ltd., and a Vice-President of the Society, 
whose subject will be ““ A Managing Director’s View of Industrial 
Safety.” 
Full particulars and application forms may be obtained from the 
Industrial Safety Division of RoSPA, 131, Sloane Street, London, 
S.W.1. 


Tecunica, he Governors of the Wolverhampton & Staffordshire 
EDUCATION Technical College invite applications for the appoint- 

ment of full-time teacher for work mainly in connection 
with the Ordinary National Certificate in Mechanical Engineering 
and the Higher National Certificate in Production Engineering. 
Salary will be in accordance with the Burnham scale, with additions 
for degree and recognised training ; the commencing salary will be 
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determined by teaching and/or industrial experience. Further 
particulars may be obtained from the Clerk to the Governors, 
Wolverhampton and Staffordshire Technical College, Wulfruna 


Street, Wolverhampton. 


SECTION We have been advised by the South African Branch 
QUARTERLY that in their quarterly report published in the 
REPORTS December, 1948, issue, the address on “‘ Inspection 


and Quality Control ’’ was erroneously reported as having been 
given by Dr. Rowe. The lecture was actually given by Dr. F. A. H. 
de Beer. 


BRITISH STANDARDS The undermentioned draft B.S. Specification 
INSTITUTION is now available for comment : 


CK(MEE)1095—Third Draft British Standard 
for Guards for Coupling and Associated Shafting. 
Latest date for receipt of comments: 16.6.49. 


This draft has been prepared by B.S.I. Committee MEE/5— 
Coupling Guards, on which the Institution is represented by Mr. 
G. W. Clarke, M.I.P.E. Copies can be obtained gratis from the 
British Standards Institution, provided that mention is made in the 
letter of application that the writer is a member of the Institution 
of Production Engineers. 


The following Standard has recently been issued and is obtainable 
from the British Standards Institution, 28, Victoria Street, 
Westminster, S.W.1, price 2s. post free : 


1542 : 1949—Equipment for eye and face protection during 
welding. 
I.P.E. Representative on appropriate B.S.I. Committee : 
Mr. F. Southwell, M.I.P.E. 


BOOKS “Technical Metalcraft for Schools” by J. R 
RECEIVED Ferguson, M.Coll.H., B.T. Batsford, Ltd., London. 
Price 7/6d. net. 


This book, which is well produced, should prove useful in the 
development of technical metalwork courses of a junior grade, and 
a number of the projects will certainly satisfy more advanced 
courses and warrant an expansion of the first part of the book to 
ensure adequate explanation of the basic principles. It should be 
clearly understood that the approach is with reference to school 
workshops rather than to industry. T.B.W., M.I.P.E. 


** Jigs, Tools and Fixtures” by Philip Gates. The Technical 
Press, Ltd., Surrey. Price 17/6d. net. 
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“Quality Control’? by N. L. Enrick. The Industrial Press, 
New York (Distributors: Machinery Publishing Co., Ltd., 
Brighton). Price 21/- net. 


** Careers in Engineering.’’ Powers-Samas Accounting Machines, 
Ltd., London. 


NEWS OF MEMBERS 


Mr. E. H. Banister, Int.A.M.I.P.E., has been transferred from 
the Royal Ordnance Factory, Radway Green, to the Royal Arsenal, 
Woolwich. 


Mr. Alan Browne, A.M.1.P.E., is now Works Manager of B.S.A. 
Tools, Ltd., Marston Green, Birmingham. 


Mr. G. A. Grantham, A.M.I.P.E., is now Chief Engineer of 
Weddell Tools, Inc., of New York. 


Mr. T. C. Greenhalgh, A.M.I.P.E. has left the United Kingdom 
to take up a position as General Manager of Chaseside Engineering 
Co., Ltd., Toronto. 

Mr. A. G. Harling, A.M.I.P.E., is now Works Manager of 
F.N.F., Ltd., Textile Engineers of Burton-on-Trent. 

Mr. L. R. Houghton, Int.A.M.I.P.E., is now Production 
Engineer to the Coalville Branch of Cascelloid, Ltd. 


Mr. R. R. Kenderdine, A.M.I.P.E., has joined Crompton 
Parkinson, Ltd., Chelmsford, as Chief Production Engineer. 


Mr. Allan Moncrieff, O.B.E., M.C., M.A., M.1.P.E., A.M.LC.E., 
who was for some time a member of Council, being President of the 
Sheffield Section, has recently been appointed Divisional Manager 
Factories with the Colonial Development Corporation. He will 
handle a wide variety of manufacturing and processing schemes in 
the Colonies, and his functions will include the supervision of plans 
for, and the construction of, plants, and he will be responsible for 
the commercial health of undertakings in operation. 


Mr. Ralph Parish, A.M.1.P.E., M.I.W.M., A.M.I.1.A., will be 
in England on leave from the Gold Coast from May to August this 
year. During his stay he will be attached to the Yorkshire Section. 


Mr. Mansergh Shaw, A.M.I.P.E., has resigned his appointment 
as Tube Investments’ Research Fellow in the Department of 
Engineering Production of the University of Birmingham, on his 
appointment as Professor of Mechanical Engineering in the 
University of Queensland, Australia. He would like to thank all 
those members of the Institution who helped to make his stay in 
this country so pleasant and so informative, and to express his 
appreciation of their kindness to him. 
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Mr. John Silcock, Int.A.M.I.P.E., is now Chief Draughtsman with 
Messey Harris, Ltd., Manchester. 

Mr. P. J. Swales, A.I.P.E., is now Export Sales Director of The 
Sheffield Corporation of Dayton, Ohio, U.S.A. 

Mr. L. C. Row, M.I.P.E., M.I.Mech.E., Director of Rhodes, 
Brydon & Youatt, Ltd., Stockport, will be visiting the Canadian 
International Exhibition, Toronto, and will also spend some time 
in the United States. 

Mr. C. Toeman, Int.A.M.I.P.E., was recently appointed General 
Manager of Hudes Merchandising Corporation, Ltd., London. 

Mr. S. A. Warwick, A.M.I.P.E., is now Chief Draughtsman and 
Planning Engineer at De Grave Short & Co., Ltd., London. 

Mr. Edward A. Young, A.M.I.P.E., has been elected President 
of the National Appraisal Co. of Canada, Ltd. 


EASTERN Eastern Counties Section regret to report the resig- 
COUNTIES nation from the Committee of Mr. A. E. Newby, 
SECTION M.B.E., M.1.P.E., owing to ill-health. Mr. Newby 


is a Past President of the Section, and for many years has been a 
member of the Committee. Well-known in engineering circles, Mr. 
Newby is this year’s President of the Ipswich Engineering Society. 
His many friends, including the members of the Section, will wish 
him a happy recovery to good health. 


OBITUARY The Institution deeply regrets to announce the deaths of 
the following members: Mr. George L. Campbell, 
A.M.I.P.E., of Glasgow Section ; Mr. W. H. Fidler, M.1.P.E., of 
Sheffield Section. Mr. Fidler was one of the founder members of 
the Sheffield Section and for a short time acted as Hon. Secretary. 


ISSUE OF JOURNAL Owing to the fact that output has to be adjusted 
TO NEW MEMBERS to meet requirements, and in order to avoid carry- 
ing heavy stocks, it has been decided that the Journal will only be 
issued to new Members from. the date they join the Institution. 


In order that the Journal may be despatched on 
RUSETAR time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 


SECTION MEETINGS 
The following meetings have been arranged to take place in 
May and June, 1949. Where full details are not given, these 
have not been received at the time of going to press. 
May 
4th NOTTINGHAM SECTION. The Presidential Address 
will be given by Mr. J. H. Bingham, M.I.P.E. 
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May—cont. 


4th WOLVERHAMPTON SECTION. A lecture on “ Locks ” 
will be given by Mr. H. G. Ramsell, M.I.P.E., M.I.Mech.E., 
at the Willenhall Evening Institute. 


10th WOLVERHAMPTON GRADUATE SECTION. A lec- 
ture on “ Electro-static Spraying ’’ will be given by Mr. 
J. Stribley and Mr. W. H. Cockerill, A.M.I.P.E., 
A.M.I.Mech.E., at Wisemore School, Walsall, at 7-15 p.m. 


19th LONDON SECTION. A lecture on “‘ Modern Aspects of 
Centreless Grinding ’’ will be given by Mr. A. Scrivener, 
M.C., M.Inst.B.E. The Institution Awards for 1948 will 
be presented by the President, Dr. H. Schofield, C.B.E., 
immediately prior to the lecture. 


28th LEICESTER SECTION. A conducted tour of the Water- 


works at Cropston, Leicester, has been arranged. 


June 


11th LEICESTER SECTION. A second tour of the Water- 
works at Cropston, Leicester, has been arranged. 


14th WOLVERHAMPTON GRADUATE SECTION. A lec- 
ture on “ Aluminium Alloys and their Fabrication,”’ 
illustrated by a film, will be presented by the Aluminium 
Development Association at the Wolverhampton and 
Staffordshire Technical College at 7-15 p.m. 


SECTION ACTIVITIES 


BIRMINGHAM This Sectioa has had a full programme of lecture 

meetings and social functions. The Section record 
attendance at a lecture on a technical subject was reached on 
March 16th, when Mr. A. Scrivener, M.C., M.Inst.B.E., read his 
paper on “‘ Modern Centreless Grinding.”” Somie three hundred 
members and friends were present at the Buffet Dance at the 
Botanical Gardens on February igth, and the Annual Dinner 
Dance on March 26th was thoroughly enjoyed by all those present. 


The January discussion meeting was well received 
BIRMINGHAM © ; 5 . : 

and amply repaid the Committee’s efforts in arranging 
GRADUATE ; $ : i ; 

this meeting. In February, Mr. P. Spear, B.Eng., 
Grad.I.P.E., gave an excellent lecture on “ Fine Finishing,’”’ and 
many noteworthy points were raised in the ensuing discussion. 
Attendances at lectures have increased, but there is still room for 
improvement. 
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CALCUTTA In January the Section held its first works visit, which 

proved a great success. The works of The Calcutta 
Port Commissioners were visited by kind permission of the Chief 
Mechanical Engineer, Mr. Moffat, and his Assistant, Mr. Glegg, 
A.M.I.P.E. In February the second works visit took place to the 
Jay Engineering Works, by kind permission of Dr. T. R. Gupta, 
M.I.P.E. Several interesting lectures have been given, and 
membership is still on the increase. 


DERBY The Education Officer, Mr. T. B. Worth, M.I.P.E., 
SUB-SECTION A.M.1I.Mech.E., A.M.I1.E.E., . took advantage of his 

visit to Derby on February 21st—23rd to contact leading 
industrialists and educationalists in the area. Hewas accompanied 
on his tour by the Sub-Section Chairman, Mr. G. Harrison, M.1.P.E. 


In January a most interesting talk on ‘‘ Air Operated 
EA STERN ° 33° . J 

Fixtures’? was given by Mr. M. P. Watts, when a 
COUNTIES : . : inca 

wide variety of pneumatically controlled jigs and tools 
was demonstrated. At the discussion on the Institution’s common 
subject, “‘ The Position of the Production Engineer in Relation to 
the National Economy,” the Works Managers of four local engineer- 
ing concerns agreed to read short papers. These were followed by an 
interesting and informative discussion. In March, Mr. B. B. 
Beaumont gave a lecture on “ Budgetary Control” in which he 
dealt with the basic principles of this subject, and demonstrated his 
scheme with clearly defined illustrations. Many accountants from 
local concerns attended this meeting. 


In February the Chairman of Council, Mr. J. E. 
siubtaeaaiaiate Hill, M.1.P.E., attended a meeting in Dundee at 
which it was decided to ask Council to agree to the formation of a 
Dundee Section. The Section Committee are particularly grate- 
ful to Mr. Hill for his interest in this matter, especially as it necess- 
itated a long journey at considerable personal inconvenience. The 
three-day visit of the Education Officer, Mr. T. B. Worth, M.I.P.E., 
A.M.I.Mech.E., A.M.I.E.E., in February was thoroughly appreci- 
ated. After reading his paper ‘“‘ The Education of the Production 
Engineer’’ to the Section, Mr. Worth also paid a visit to the Uni- 
versity College, Dundee, and gave his paper to a Joint Meeting 
arranged by the Dundee Institute of Engineers. On this occasion 
the Chair was occupied by Dr. Whittaker, Principal of the Dundee 
Institute of Art and Technology. The March lecture had to be 
changed at short notice owing to Mr. F. T. Barwell’s visit to 
America, but Mr. E. C. Gordon England, M.I.P.E., very kindly 
gave his paper on “ Valid Incentives.” On this occasion the Sec- 
tion was honoured by a visit from Sir Robert McLean, B.Sc., 
M.I.P.E., F.R.Ae.S., a former President of the Institution. 
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GLASGOW The informal meeting recently held in the Royal Tech- 
nical College, Glasgow, in order to study the facilities 
offered by the College for the training and education of production 
engineers was very well attended. Although such facilities have 
been somewhat neglected in Glasgow in the past, the Section mem- 
_ bers are now confident that the provision made is equal to any in 
the country. The number of new applications being received is 
considerably greater than in previous years, and it is anticipated 
that by the end of the session the membership will be over 200. 


A good attendance at lectures has been maintained in 
HALIFAX has’ 

the last three months, and the Section now has a mem- 
bership of 202. The next programme for 1949/50 is very nearly 
completed and will cover a wide range of subjects. It is also hoped 
to arrange a number of works’ visits during the Spring months. 


LiverPooL During this quarter the Section has enjoyed some 

excellent lectures, including “‘ Metals in the Service 
of Man” by Dr. Alexander, “‘ Education for Management,’ by 
Lieutenant-Colonel Urwick, and “ Difficulties and Developments 
in Deep Drawing and Pressing’ by Dr. J. D. Jevons. Member- 
ship of the Section continues to increase, the present strength 
being 140. 


LONDON A most successful lecture meeting was held jointly with 

the British Institute of Radio Engineers on February 
17th, the subject being ‘“ Electronic Equipment for the Production 
Engineer.” ‘Two papers were given, “‘ Development of Electronic 
Equipment” by J. L. Thompson, M.Brit.I.R.E., followed by 
‘Electronic Control of Machine Tools”’ by S. A. Ghalib, B.Sc. 
Lieutenant-Colonel Urwick’s paper on “‘ Management’s Debt to 
Engineering ”’ was also very well received, but attendance on works’ 
visits has been disappointing. 


LUTON The programme this session was based on the theme of 

‘**Chipless Forming’ and has proved to be even more 
GRADUATE P Je — 

successful than the previous session. Attendances have 
indicated that film shows are most popular, followed by visits and 
illustrated lectures, with little to choose between them. The lecture 
with no illustrations has been found to have the lowest appeal, and 
therefore none has been held. The Annual General Meeting took 
place on April 6th, combined with the Graduates’ Evening. 


The new year opened with a very fine talk by the Edu- 
os peacneeatieas cation Officer, Mr. T. B. Worth, M.I.P.E., A.M.I. 
Mech.E., A.M.I.E.E., on ‘‘The Education of the Production 
Engineer”’ which was received by a large and appreciative audience. 
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Mr. Worth also gave his lecture at Crewe. The February Meeting 
was preceded by a presentation to Mr. F. W. Cranmer, M.I.P.E., 
to mark his retirement as Section Honorary Secretary. Visits have 
been made to the Oil Well Engineering Company Limited, 
Stockport, and The Manchester Oil Refinery Company Limited. 
Members who attended were most appreciative of the facilities and 
hospitality afforded by both firms. 


MELBouRNE “4. ™OSt interesting lecture was given in March by the 

Vice-President of the Section, Colonel F. G. Thorpe, 
M.I1.P.E., formerly Commonwealth Director for Machine Tools and 
Gauges, who had recently returned from a visit to the United 
Kingdom. Colonel Thorpe’s address, ‘“‘ Recent Developments in 
Machine Tools’? was based on his observations at the British 
Machine Tool Exhibition. 


On December 17th, 1948 the Section held its 
annual film evening. A meeting which was 
arranged jointly with the local Graduate 
Section of the Institution of Mechanical Engineers was extremely 
successful and attracted a large audience. The talk on 
** Management”’ by the President of the Senior Section, Mr. A. 
Bowron, M.I.P.E., M.I.Mech.E., given on January 21st, 1949, was 
most instructive and greatly appreciated. The Section Committee 
has already arranged a provisional programme for the coming 
session. 


NORTH - EASTERN 
GRADUATE 


In addition to the normal lecture meetings, three 
informal discussion meetings have been held at 
monthly intervals, the discussions ranging over a very wide field. 
Members report that information exchanged at these meetings 
proves to be of considerable value, as in most cases it is related to 
definite problems. 


SHEFFIELD 


A large audience attended the February meeting 
SOUTH AFRICA hich took the form of a film evening. The main 
feature was a film entitled ‘“‘ The Wheels behind the Wheels” and 
a supporting programme of six films, lasting nearly two hours, was 
provided. ‘This was, perhaps, the most comprehensive programme 
yet presented to the Branch. A Problems and Discussion Evening 
was held in March, and a large party of members and guests took 
part ina visit to the South African Mint in Pretoria, and the South 
African Bureau of Standards, at the end of the month. 


A keen interest in this Section is being shown by 
the executives of many large factories now estab- 
lished in the area, and many requests have been 
received for invitations to future lecture meetings. However, there 


SOUTH WALES & 
MONMOUTHSHIRE 
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are still too few established light industries in the area, and it is 
hoped that appeals now being made by various organisations and 
local authorities will encourage established companies to occupy 
some of the factories now being built. There is little doubt that 
in works already established, where efficient production engineering 
technique is employed, local labour is giving results comparable 
with any other development area. 


In March a visit was paid to the works of The Austra- 
SYDNEY Jian Aluminium Company Limited, when 35 members 
were escorted through the plant. The members were afterwards 
entertained to afternoon tea and then viewed two short films dealing 
with the aluminium industry. These were extremely interesting 
and conveyed to members a very realistic picture of this particular 
industry. The Section has also enjoyed two excellent papers 
“Human Engineering in Industry’? by Mr. C. M. Kennedy, 
A.M.I.P.E., and “‘ Manufacture of Woodworking Machinery” by 
Mr. N. L. Eaton, A.M.I.P.E. 


During the first quarter of the year the Section has 
had seven lectures, of which four have been in the 
outlying districts covering Swindon, Gloucester, Stroud and Exeter. 
All the lectures were exceptionally well attended and received. The 
Committee has already commenced preparations for the 1949/50 
programme and it is hoped to maintain the standard already 
achieved. 


WESTERN 


yorkswire 1” addition to three successful lecture meetings and the 

Annual General Meeting on March 7th, the Section 
held its annual dinner at the Hotel Metropole, Leeds, on March 
19th. Many distinguished guests were present, among them 
Canon A. S. Reeve, M.A., Vicar of Leeds, the Presidents of the 
Manchester and Halifax Sections, the Education Officer, Mr. T. B. 
Worth, M.I.P.E., A.M.I.Mech.E., A.M.I.E.E., and the Director 
and General Secretary, Major C. B. Thorne, M.C. 
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THE EDUCATION OF THE 
PRODUCTION ENGINEER 


by T. B. WORTH, 
M.1.P.E., A.M.I.Mech.E., A.M.I.E.E. 
Education Officer to the Institution. 


Presented at the Royal Empire Society, London, on 9th September, 1948, 
and since to the following Sections and Sub-Sections : 


Eastern Counties bi October, 1948 
Glasgow <a November, 1948 
North Eastern oe November, 1948 (by Deputy) 
Yorkshire ee December, 1948 (by Deputy) 
Western ae January, 1949 
Manchester (and Crewe) ee January, 1949 
Edinburgh “os February, 1949 
Derby es February, 1949 
Birmingham “el April, 1949 


Before presenting the paper, I wish to stress that no attempt is 
made to define education except in the sense that it embraces all 
those experiences in the educational field, as distinct from training, 
which promote the development of production engineering 
knowledge. It is realised also, that there are a number of avenues 
by which a Production Engineer might reach proficiency—hence 
the need for a balanced approach. 

Throughout the history of the engineering profession, there has 
always been a body of engineers whose prime responsibility in all 
types and sizes of organisation was to plan and direct the application 
of productive effort. Their duties, although in the past not always 
clearly defined, are today recognised as essential to economic 
enterprise and careers in production engineering have become of 
major importance, not only professionally but nationally. Recog- 
nition of a planned and progressive technical education directed 
towards encouraging appreciation of the problems encountered in 
production, as distinct from design, is of sufficient volume and 
establishment to warrant a review of the past and anticipation of 
the future. 

During the past ten years, an increased educational awareness 
coupled with the recognition that our economy is governed by the 
efficiency with which a somewhat, limited manpower is used, has 
resulted in a considerable expression of ideas as to the most efficient 
form of engineering training and education. It is essential that 
such expression should be continuous and tempered by changes in 
technology emanating from a rapidly expanding body of scientific 
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knowledge, and such a basic subject as engineering education and 
training is vital, since developments in technology invariably 
require engineering as the medium for translation from scientific 
thought to productive achievement. There will be, however, 
throughout this rapid and often revolutionary expansion a funda- 
mental educational pattern, and it is this I wish to attempt to 
delineate and expand, and to show present practice and, most 
important, evaluate future demands. Education may be interpreted 
within boundaries of considerable elasticity, but in its broadest 
. sense it is the main function of this Institution which, by constitution 
and procedure, is an educational medium which embraces the 
whole profession in the major fields of Technology and Manage- 
ment. Reports such as that on Higher Technological Education 
(1944), known as the Percy Report, and Education for Management 
(1947), known as the Urwick Report, are not only indicative of 
the intense and careful thoughts given to this subject, but are of 
vital importance as specifically embracing the two subjects which 
are the concern of this Institution. Again, at the inaugural meeting 
of the National Advisory Council on Education for Industry and 
Commerce, its immediate attention was directed by the Minister 
of Education to just those subjects—Higher Technology and 
Management. 


The wealth of published material which has resulted from this 
awareness and desire to define the most efficient educational 
schemes, takes it difficult to devise a sufficiently distinctive title for 
this paper, and in using the sub-title, ““ A Critical Survey,” I would 
define critical as “* judging of merit ’’ (O.E.D.). 


The purpose of this paper then, is to present a survey in which 
production engineering education is defined and analysed and which 
will serve as an industrial and educational reference. It is hoped 
that it will encourage thought and suggestion, and by stating what 
has been done it will, in the true research style, promote future 
development. 


The specific objects are :— 
(1) To determine an acceptable pattern for education for 
production in a wide sense. 


(2) To define the place of production engineering education 
in the general scheme of technical education. 


(3) To show the history of development and in so doing, to 
indicate the extent to which facilities are used or are 
lacking, and (most important) 


(4) By careful analysis and discussion to anticipate the needs 
of the future. 
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EDUCATIONAL It would be unwise to embark upon any analysis 
PATTERN FOR or to attempt to define a pattern without explora- 
PRODUCTION tory thought, which leads to the initial conclusion 
that the considerable diversity of careers in the engineering industry 
makes it highly improbable that a single scheme of technical 
education and training can satisfy all the demands the profession is 
likely to make. There is, however, no doubt that the needs of the 
Production Engineer are well defined and embrace knowledge 
which may be termed “ material’? and, equally important, 
“human.” Thus, by concentrating its corporate energy in this 
well defined field, this Institution is likely to achieve a higher 
degree of efficiency in its scheme of education for technology and 
management than would be possible by dissipation of effort in an 
attempt to embrace education for the whole profession of engineer- 
ing. 
The Production Engineer must be able to appreciate quality and 
to recognise standards, whether they be standards of measurement, 
of performance, or standards of behaviour. His education, there- 
fore, involves principles which have universal appeal and applica- 
tion, and which often combine human and material content, as is 
evident from such terms or units as Production per Man-Hour. 
It is instructive to note that the first industrial revolution— 
characterised as technical—imposed strains on the educational 
system of the time, just as the present industrial revolution in the 
field of human relations imposes today. The following passage 
from “‘ Ideas and Beliefs of the Victorians” (The Listener) refers 
to the changed outlook of the times and contains much that may be 
applied to the problems of today : 

“The change from individualism to collectivism was not, of 
course, a change made by doctrinaire philosophers sitting in 
academic ivory towers, remote from reality. 

“‘ The changing relations of the complex production system, the 
new technologies which the discoveries of science made possible, 
have made the major contribution to the change. What philosophers 
like T. H. Green or the men of letters like Ruskin did,-was to provide 
the basis for understanding the necessity for the change. They 
prepared men to receive it. An illiterate Britain, to take an obvious 
example, could not have become the “‘ Workshop of the World.”’ 
Its craftsmen, in every skilled occupation, needed the knowledge of 
reading and writing if production was to utilise successfully the 
resources at its disposal. The philosophers of collectivism made the 
needs of their time seem principles which were intellectually 
convincing and emotionally satisfying.” 

Therein lies the general pattern of education for the Production 
Engineer, and our duty to those who will have, or who already have, 
the responsibility of initiating and directing production and who 
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must achieve a successful marriage of technology and management, 
is to enable them to experience educational processes which will 
give them the ability to use the available resources for production 
and, at the same time, to feel intellectually convinced and emotion- 
ally satisfied. 

The first frame in the pattern is literacy, and in our pursuit of 
technology and scientific management we must remember that the 
written and spoken word, the ability to transmit knowledge and 
ideas, are the most powerful tools in our productive tool-box. It 
should be our deep concern that the standard in such matters is not 
high, and that the technician often merits criticism in this respect. 
Here again, the potentialities of the Institution in this aspect of 
education are immense, as it provides the necessary platforms for 
self-expression and interchange of ideas. The general educational 
pattern, of particular importance to the Production Engineer, but 
having the essence of universality is: LITERACY -+ FUNDA- 
MENTAL SCIENCE + TECHNOLOGY + MANAGEMENT. 
It may be represented by a simple educational triangle as in 
Fig. 1, and the arrows, like Janus, look both forward and backward. 
It is accidental that in the accepted notation for the analysis of 
structures, they also indicate compression, which is too often a 
characteristic of educational schemes today. 

This leads to an analysis of schemes of Technical Education 
which of all forms of Higher Education is most closely linked with 
industry in production engineering, involving as it does the co- 
ordination of all the factors, both material and human, concerned 
with production so that the most efficient overall combination is 
achieved. It is also important to realise that ‘* technical ’’ implies 
the combination of creative art, science and economy in execution— 
an implication which needs no emphasis from me today. 


ANALYSIS OF Academic attainment for entry into the 
TECHNICAL EDUCATION engineering profession is gained via two main 
FOR ENGINEERING avenues—the Universities and the Technical 
Colleges. The major contribution to production engineering 
education has been made by the Technical Colleges, and although 
there has been a considerable extension of production engineering 
research in the Universities and an awareness that such research is 
of vital importance in the development of technology for production, 
it is convenient to defer consideration of the part Universities can 
play in the scheme. 

This analysis then deals with those courses operated i in the major 
Technical Colleges, and Fig. 2 presents the general scheme of courses 
of the National Certificate type, which are typically British in 
conception and which, with the extension of part-time day release, 
will continue their important contribution in the future. Although 
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their characteristics are well-known, it will be convenient to 
‘summarise the main conditions under which they operate. National 
Certificate Courses usually involve part-time day release from 
industry, thus preserving a balance of academic and practical 
progress which I think offsets, to a considerable extent, the inherent 
lack of continuity. Recent statistics of the Ministry of Education 
show an expansion of part-time day release but it has, even now, 
often to be solicited. It is only by co-operation from industry that 
technical education can enjoy a full measure of success. The 
associated examinations are internally set and externally assessed, 
which ensures equality of standard and allows the individual 
examinations to be related to some extent to subjects of importance 
to local industry—a valuable aspect and one that avoids wastage 
of manpower. 

Similar conditions apply to courses leading to a National 
Diploma, except that full-time attendance at the College is required 
for three or four years, and this may be satisfied in two ways. The 
student may be associated with industry and may devote six 
months of the year to technical studies and six months to industry. 
Alternatively, students may take the Diploma Course as direct 
continuative education following their secondary education. 
Unless the latter conditions embrace practical training in the 
vacations and considerable liaison with industry through works’ 
visits, the students are likely, in my experience, to encounter 
considerable difficulty in relating the fundamentals of production 
engineering to actual practice and will lack the balance which is 
so vital to production engineering. 

Careful distinction should be made between National Certificate 
Courses and Trade Courses, in which the qualification is that of 
the City and Guilds of London Institute. Such qualification is the 
hall-mark of good craftsmanship and its importance today cannot 
be over-estimated, but the courses are non-professional and give 
little exemption from the examinations of professional engineering 
institutions. In my recent experience, such distinction is not 
always apparent and the title ‘‘ Production Engineering Course ”’ 
should be reserved for those courses leading to professional status. 
This lack of distinction, which occurs both in educational and in- 
dustrial circles, is probably due to lack of appreciation of the 
method of approach in the respective courses, which is analytical 
and experimental in the professional courses and operational and 
more descriptive in the trade courses. To use an American term, 
the proportion of ‘‘ know-why ”’ to “ know-how ”’ is much greater 
in the professional courses. 

It is evident from Fig. 2 that the Higher National Certificate 

- scheme in Production Engineering forms one of the main 
engineering arteries leading to a major qualification of degree 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


standard in certain subjects. Such courses, at the instigation 
of the Institution of Production Engineers, were developed in 
partnership with the Ministry of Education and are of com- 
paratively recent introduction. Their need became apparent 
when rapid and revolutionary developments in technology of 
production demanded an educational pattern not then satisfied by 
other courses either in content or method of approach. 


GROWTH OF SCHEME Fig. 3 shows the growth of the Higher National 
IN PRODUCTION Certificate Scheme in Production Engineering 
ENGINEERING which is operated by 27 major Technical Colleges 
throughout this country. Later I will illustrate their distribution 
with respect to industry. As shown in Fig. 2, there is no ordinary 
national certificate stage in production engineering, the standard 
of entry to the study of the subject being that of the Ordinary 
National Certificate in general engineering subjects of a fundamental 
scientific character with Workshop Technology as a main subject 
or endorsed. I do not think the inclusion of such an important 
production subject as Workshop Technology in the third year of 
the ordinary course, that is, the examination year, is fundamentally 
sound, and I would prefer it to be introduced in the second year, 
thus allowing two years of study of the subject. This is done in 
some courses, but too often it is given scant attention and a really 
sound basis for subsequent studies in production engineering is 
lacking. , 

Fig. 4 shows the growth in terms of student numbers and indicates 
the percentage passes, whilst Fig. 5 gives similar information 
concerning the Graduateship Examination of the Institution. A 
few comments concerning numbers will not be out of place here. 

By its very nature, production engineering is highly selective and 
demands qualities difficult of measurement. It involves a study of 
the science of engineering and management applied to production 
and the number of students in production engineering courses will 
always be relatively fewer than in general engineering courses, and 
since they are responsible for the ‘‘ work of others,” their standard 
should be correspondingly high. Nevertheless, Figs. 3 and 4 should 
arouse concern and determination as it is obvious that, even allowing 
for the relatively fewer students, the available facilities are not being 
used to the full. The average number of students per college is 
about eleven, and over the whole of the country, a total of 300, 
with reference to 1947. Thus, although the scheme shows a 
healthy upward trend and a considerable number of colleges are in 
process of developing courses, there is a need for re-assessment by 
industry of the relative value of courses with respect to the opportunities 
of their engineering apprentices. Where these are likely to be found in 
those sections of an organisation which embrace production or 
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THE EDUCATION OF THE PRODUCTION ENGINEER 


some closely related function, then the appropriate course is that 
which is specifically designed to develop the necessary character- 
istics, which are, an appreciation of materials and fitness for 
purpose ; quality and cost and the ability to approach production 
analytically and to recognise the problems involved in co-ordinating 
human effort and machine effort with a high degree of efficiency. 
All these are qualities of the mature rather than the apprentice or 
student, but unless the educational pattern is designed to develop 
them, its results are sure to be disappointing and to affect economy. 
There is:a difference between the ‘‘ design approach’’ and the 
‘** production approach ’’—involving both technical and psycho- 
logical factors. Both have equal importance, and both have their 
rightful place. 

The subject analysis in Fig. 6 shows clearly the transition from 
the Graduateship Examination introduced in 1931 to the Associate 
Membership Examination which will be implemented in 1950. 
The introduction of such an examination is of major importance 
in the development of the Institution. It presents a re-assessment 
of the academic requirements of the Production Engineer for ~ 
professional status, and at least ensures equality of standard with the 
examinations of other scientific bodies. 

Such a re-assessment is necessary since, until the introduction of 
the Higher National Certificate in 1942, the Graduateship 
Examination was the only nationally recognised examination in 
Production Engineering. . With the expansion of the courses in 
Technical Colleges, the two schemes—Graduateship Examination 
and National Certificate—became considerably out of alignment, 
and recent changes in productive technique necessitating a broad 
basis called for an extension of the technological content and a - 
review of management content. Such extension is apparent from 
a comparison of the two schemes. 

Most important of all, the increased recognition and growth in 
stature of the Institution emphasised the need for ensuring that its 
educational requirements are of such a nature as to enhance the 
qualification which membership implies. 

An analysis of the Associate Membership Examination was 
published in the Journal for October, 1948, but I should like 
particularly to focus attention on Parts II and III. Part I embraces 
the fundamental sciences and corresponds to the Ordinary National 
Certificate stage. 

Part II contains subjects of technology which, by selective 
combination, cover a wide field in the application of engineering to 
production. Of these subjects, the most common combination in 
College courses is that of Machine Tools, Jig and Tool Design, and 
Metrology, whilst Jig and Tool Design is a main subject in all the 
courses. From this it is apparent that full advantage has not been 
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taken of the alternatives, and a future development of considerable 
. importance should be the provision of courses covering other fields 
and embodying alternative groupings. Moreover, since production 
engineering subjects are not studied as major subjects until after 
the Ordinary National Certificate stage, such development would 
ensure a satisfactory groundwork in fundamental science. This 
may involve a re-assessment of syllabuses but the basis for satisfactory 
development is there and in this, 1 commend industry to review the 
provisions and to state its requirements. 


Before considering the much discussed and important sphere of 
management studies, some comment on specialisation generally is 
necessary. It has been said that “early specialisation means 
sterilisation ’’ and both in America and this country it has become 
the practice to condemn many schemes of technical educatian as 
narrow and too specialised. This criticism has now extended to 
the Universities, and like all true criticism is valuable in suggesting 
future action. 


But, whatever the virtues of a broad non-specialised education, 
and they are many, we must face the fact that our modern civilisa- 
tion is one of specialisation. To neglect this fact spells economic 
disaster. Arnold Toynbee has said: ‘‘ Our modern western 
science is empirical and experimental ; its discoveries, therefore, 
lend themselves readily to practical application in the realm of 
technology.”’ Such applications have become legion and specialisa- 
tion has been forced upon us, and we must achieve a compromise 
. which is both progressive and practical. Moreover, it should not 
be forgotten that different plants thrive best in different soils, and 
educational horticulture is always an experiment and never a 
technique. 


MANAGEMENT Part III of the Associate Membership Examination 

concerns management and the tools of management. 
Since 1945 more and more appreciation of the scientific approach to 
management, and hence of the need for rationalisation of manage- 
ment studies, lias resulted in intense research into the subject. This 
is universal and in the pleas for more and more production there is 
often the associated call for more efficient management—I prefer 
to call it better management. Technology cannot stand alone as 
the prime cause of productive achievement—it occupies a twin 
pedestal with management, and I reiterate my opinion that it is 
the happy marriage of the two which will achieve the most economic 
production. 


Part III of the examination, and to some extent the corresponding 
post-certificate stages in Technical Colleges, embodies a general 
management subject and a management “ tool.’’ Thus an oppor- 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


tunity is given for those who have acquired a basic knowledge of the 
“* technologies ’’ to. round off their studies by concentrating on 
human problems as distinct from material ones. 

The age at which management studies and examination should 
take place is of great importance and the Urwick Report emphasises 
the need for some degree of maturity in this respect. In the case. 
of the Production Engineer it is fundamental that he should preserve 
the balance between Technological and Management studies, and by 
satisfying technological requirements first—during his industrial 
initiation—he will ensure the necessary degree of maturity in both 
personal attributes and technical attainment. It is the considered 
opinion of the Institution of Production Engineers that managers 
should be chosen from all levels but with the vital qualification 
that they should be chosen entirely for their potentialities and 
ability to lead and direct. 

In considering future developments, I shall have more to say 
concerning the field of management studies, but it is important to 
realise that management is the “‘ responsibility for the work of 
others ’’ and in associating management and technology, we are 
more likely to avoid unbalance in either field than by concentrating 
on one and neglecting the equal partner. I think it will be agreed 
that the most important “‘ management tools *’ for the Production 
Engineer are “Planning’’ (widely interpreted) and ‘‘ Work 
Measurement ”’ which implies the scientific appraisal of effort and 
the rational reward for effort, applied with or without financial 
incentive content. 

With such a background as is implied in the analysis, Production 
Engineers should be able to proceed to a further study of Higher 
Technology or Management, and provided the reports mentioned 
in the introduction are implemented liberally, there should be 
considerable development in the facilities for such studies. It is 
our duty to appreciate the needs of our time and to take a major 
part in satisfying them. 


PRODUCTION ENGINEERING Although the analysis has dealt with © 
EDUCATION schemes in this country, it would be 
(SECTIONS ABROAD) unfitting and incomplete without inclusion 
of schemes for the education of the Production Engineer abroad. 
Indeed, this.presents a welcome opportunity to pay tribute to the 
efforts of the Sections in those countries where conditions of location 
and dispersal are so much more difficult than here. 

Figs. 7 and 8 show the general lay-out of schemes in Australia 
and South Africa. With regard to Australia, courses in addition to 
that at the Melbourne Technical College have been instituted in 
Sydney ; and the considerable success of the course in Melbourne 
promises well for future development. To a rather less extent the 
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National Technical Certificates of South Africa have gained 
exemption from the Institution’s examination requirements. 
Although at the moment no recognised courses in Production 
Engineering exist in India, there is a growing awareness of the need 
for development in this} field{to]match* the) industrial expansion 
which is taking place. With the establishment of an All-India 
Council for Technical Education, there is no doubt that such 
development will take place, through the agency of the Calcutta 
Section and the proposed Section in Bombay. The Government 
of India are more than aware of the important part the Institution 
can play in the development of Indian industry and the comple- 
mentary schemes of technical education for production engineering. 
The courses depicted in Figs. 7 and 8, although showing consider- 
able divergence from schemes in this country, combine efficiently 
those subjects deemed desirable in the education of the Production 
Engineer. The standard of entry is high ; for instance in Melbourne, 
the students commence the course after having completed their 
apprenticeship, whereas in this country the courses are usually 
considered part of the apprenticeship. Here again, I must defer 
comment until future developments are considered. The schemes 
were designed to satisfy the educational requirements for Graduate- 
ship and have been very successful. It is not certain as yet what 
effects the Associate Membership Examination will have or what 
modifications will be necessary, but Sections abroad may rest 
assured that their problems are appreciated and that every help 
will be given to them in any changes which may be necessary. 


DISTRIBUTION OF ‘This survey would not be efficient unless a little 
COURSES IN time were spent in consideration of how local 
GREAT BRITAIN §=industry is served by courses for the education of 
the Production Engineer. Figure 9 shows the location of those 
Technical Colleges which are at present operating Higher National 
Certificate Schemes in Production Engineering. 

Since the lecture was prepared, other schemes have been approved 
and there are now, in addition to those shown on the map, courses 
in Scotland at the Royal Technical College, Glasgow, and at the 
Heriot-Watt College, Edinburgh. Scotland has always been justly 
proud of its educational achievements and there is no doubt that 
considerable developments in Production Engineering Courses will 
take place there. Courses have also been established at Brighton, 
Cheltenham, Gateshead, Luton, Croydon and Woolwich and there 
are others in process of development. It is evident that the Midlands 
and London area are well served by courses — not always well 
supported, however—but the diagram cannot in this instance give 
a detailed picture except to indicate that there appears to be a lack 
of facilities in the Eastern Counties, the North-East, South Wales 
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and Ireland, and in the South of England. It should not be 
assumed, however, that development is lacking in those areas, and 
I know that in due course provision will be made. It is in such 
educational development that the Sections, with their intimate 
knowledge of local conditions, can play a most important part, 
particularly with respect to the Regional Advisory Councils for 
Further Education. In terms of student numbers and treating the 
areas as lateral bands rather than closed boundaries, the percentage 
representation is of the following order : 


North Sus ate + > Se 

North Midlands - a 8% | 
Midlands _.... aks + 44% P 1947 
London Area oe so 2% 

South ... ose es ea 3% 


Such a pattern is never static so it may be that in future con- 
siderable change will have taken place. It should be remembered, 
however, that the demand must come from Industry and there must 
be a reasonable degree of permanence in the demand as the 
establishment of the necessary laboratories and the recruitment of 
suitable staff is both expensive and difficult today. I should like to 
acknowledge the considerable co-operation and courtesy I have 
received in my inquiries and liaison with Technical Colleges, backed 
by the warm support and appreciation of the Ministry of Education. 
I would mention specifically the North Staffordshire Technical 
College and the Acton Technical College, who have given permis- 
sion for extracts from their publications. 


FUTURE In education it is always wise to proceed from the 
DEVELOPMENTS known to the unknown, and I think that the 
schemes outlined will form the main educational avenues of 
education for the Production Engineer, and that future develop- 
ments will be in the two major fields of Management and Higher 
Technology. The field of management is depicted in Fig. 10, taken 
from the prospectus of the Acton Technical College and it will be 
seen how closely Technology and Management are linked. I wish 
to emphasise what I think should be the main developments, and 
to stress the important part the Institution is fitted by its constitution 
and corporate ability to play in such developments. Underlying 
all such considerations is the changing outlook concerning pro- 
ductivity and I repeat that, important as it is, technology is an 
equal partner and not the sole operator. Management functions 
are considered of equal importance and may be more so in certain 
conditions. Recently, the installation of faster equipment has been 
wpproached with a certain hesitancy since it involves human 
relations and reactions, as well as technology. The second 
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qualifying thought is that until recently the Universities have had 
little or no part in the education for careers in production engineer- 
ing, with the exception of those whose constitution embodies a 
college of technology as the Faculty of Technology. In this connec- 
tion, a very recent development of major importance is the estab- 
lishment of a post-graduate course in Metrology at the Manchester 
College of Technology, and it is likely that courses of similar 
standards will be established for Machine Tools. There is much 
to be said for the idea of considering the education of the Production 
Engineer as specific to senior Technical Colleges, and of considering 
the Universities as research fields. Thirdly, the study of production 
engineering in the United States of America invariably concerns 
management functions and achieves a technological content by 
recruiting from students who have already graduated in engineering. 


I commend to you, therefore, a careful sifting of all that we have 
learned concerning productivity since 1945 and I am certain that 
you will be convinced of the need for a major development in which 
the Colleges of Technology envisaged in the Percy Report and the 
Universities should provide ample facilities for the study of 
scientific management and research in the technology of production. 
Indeed, there is a movement in this direction as indicated by the 
pioneer establishment of the Lucas Chair of Principles of Engineer- 
ing Production at Birmingham University and the Kenward 
Research Fellowship in Industrial Administration at St. Catherine’s 
College, Cambridge. However, I would not anticipate the highest 
efficiency if such development were limited to a closed University 
field in which the only qualification recognised for entry to these 
advanced courses was an engineering or science degree, or that the 
schemes should be administered from academic ivory towers remote 
from industry. The minimum qualification for entry to post- 
certificate or post-graduate courses should be a Higher National 
Certificate in Production Engineering, with the complementary 
condition that entrants should have had adequate industrial 
experience of an executive nature, so that the conditions inherent in 
any productive enterprise are fully appreciated. The nature of the 
curriculum should avoid academic remoteness, and this would best 
be accomplished by field research and investigation by the group 
method, which ensures co-operation and pooling of ideas. Such 
research would, of course, follow a period of study by discussion in 
which the basic tools of production management would be 
appraised and analysed, and which would be analagous to 
** initiation training.’’ Although teaching by the “‘ case method ” 
has, for some indefinite reason, been given scant attention in this 
country, it is particularly suited for advanced studies in the realms 
of production engineering and there is scope for considerable 
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development of such a technique. The courses run by industrial 
consultants should be increased as they form a sound.- field for 
post-certificate studies. 

All Sections of the Institution should anticipate such develop- 
ments which depend for their success upon ready co-operation from 
industry, and in such development, the Institution is particularly 
fitted to participate since its boundaries are wide and its corporate 
experience not only wide but deep in the science of productive 
engineering, and embraces human relations on an extensive scale. 

Regionally, the educational requirements are being surveyed by 
Regional Councils whose reports will be co-ordinated by the National 
Advisory Council for Education in Industry and Commerce. 

I hope that these deliberations will result in the rapid establish- 
ment of Colleges of Technology which will command world-wide 
recognition and respect. It may be that the most fruitful develop- 
ment in this respect will avoid the duplication evident in some of our 
present schemes by encouraging such Colleges to provide specialised 
services of information and investigation. In fact, such a 
development is already shaping in the National Colleges such as 
those for the Foundry Industry, Heating, Ventilating, Refrigeration 
and Fan Engineering, Aeronautics, Horology and Instrument 
Making, and Rubber Technology. In any future development very 
careful thought and planning must be given to the provision of 
correctly designed and equipped laboratories for both technology 
and management investigations. This leads to the thought that - 
there is room in our educational system for a College of Technology, 
specialising in production engineering, which would ensure the 
ability to correlate world-wide productive engineering developments 
in technology and management, and to apply them throughout the 
major fields in all industries which use the science of engineering as 
a productive agent. 

It. is apparent that “‘ men ”’ will always be more important than 
‘* matters ’’ and herein lies a fundamental indication upon which 
the whole success of future development will depend. Unless the 
combined efforts of the Universities, training colleges and industry 
are directed to providing an expanding body of teachers who have 
had the opportunity of acquiring not only knowledge, but the ability 
to apply it to current, problems and to direct their students in their 
approach to problems of productivity, no real development can 
take place. All aspects of production are dynamic and this is 
equally true in the teaching of the subject. Industry has been 
quick to appreciate this and is to be commended on the many 
successful management courses now running. I feel that if such 
schemes were expanded to embrace longer periods in both industry 
and college, they would prove of great value. 

The final stage in such development is an expansion of such 
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establishments as Ashridge, so that more could enjoy and profit by 
a return from industry to residential courses offering facilities for 
discussion rather than instruction, and for the interchange of 
experience and ideas. 

What a splendid achievement we could claim if this Institution 
could develop such courses in Technology and Management—it 
achieves this partly at Section Meetings, but I think the idea is 
worthy of further thought. 


CONCLUSION Much as I should have liked, I deemed it undesirable 

to attempt to include in this survey a detailed 
analysis of training schemes, as that would present a major 
operation in itself. I would, however, express the firm conviction 
that much benefit would result from a critical analysis and that 
there is probably a need for some considerable change in our ideas 
as to what constitutes an efficiént complementary scheme of practical 
training. All I can contribute here is to state what I consider are 
the fundamentals of any schemes of practical training and they are 
** adequate initiation,”’ regular information to and from apprentice, 
progressive training coupled with frequent review, and most 
important, flexibility with respect to apprentices’ development and 
reaction throughout the scheme. 

In attempting to place before you an educational analysis con- 
cerning the Production Engineer, I may not have given the 
attention to certain details you would wish, and I hope these will 
be covered in discussion. 

Indeed, I hope that through the interchange of ideas and by 
ample contribution to the general body of knowledge, we shall be 
able to make a resounding contribution to future development in 
the educational schemes, so that those concerned with Production 
Engineering in all its aspects will gain world wide recognition as 
not only anticipating the needs of their time, but as the authors of 
major contributions to educational schemes of national importance 
and international repute. 


EXTRACTS FROM DISCUSSIONS 


LONDON =The CHaIRMAN (Mr. J. E. Hill, M.I.P.E., Chairman of 
SECTION §=Council) said that before‘introducing Mr. Worth it was his 
privilege to introduce Professor John R. Immer, of America, whom it 
was a privilege to have on the platform. During the war he served on 
the staff of the Quartermaster General stationed in England and 
France, and on demobilisation joined the Illinois Watch Case 
Company as a time study engineer. Later he was on the staff of 
the University of Minnesota as Assistant Professor of Engineering 
Management. He was also a member of the Industrial Manage- 
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ment Society of Chicago and Education Chairman of the Minnesota 
Materials Handling Association. After the lecture, the Chairman 
added, he would ask Professor Immer to say a few words on the 
American idea.of training engineers. 

The purpose of the gathering was to hear a lecture from Mr. 
T. B. Worth, M.I.P.E., Associate Member of the Institution of 
Mechanical Engineers and also Associate Member of the Institution 
of Electrical Engineers. It was as well to take this opportunity of 
saying a few words in regard to Mr. Worth’s previous experience, 
because many people thought of educationalists as speaking in a 
very abstract way about the training of engineers. 

Mr. Worth had served as an engineering apprentice and had 
spent thirteen years in industry. Subsequently he had taken up 
technical teaching, first as a part-time, and later as a full-time, 
lecturer at the Leicester College of Technology, and at the Coalville 
Mining and Technical Institute. In 1941 he had been appointed 
Head of the School of Army Technicians in the Leicester College of 
Technology and had carried out the basic training of engineers for 
His Majesty’s Forces. Afterwards, in 1944, he was appointed Head 
of the Production Engineering Section of the Birmingham Central 
Technical College. He joined the Institution of Production 
Engineers in 1948 as Education Officer, previous to which he had 
served on many of the Committees of the Institution, in particular 
the Education Committee. He had therefore, the necessary 
experience to lecture that evening on the education of the Produc- 
tion Engineer, and it was a great pleasure to introduce Mr. 
T. B. Worth. 

Mr. Wortusaid he thought that it was a good augury for education 
that so many had eschewed the delights of London to come and 
listen to him, and he hoped they would find much in the lecture to 
provoke discussion and also thought on future developments. 

Tue CHarrMan ‘said he would take the opportunity of asking 
Professor Immer to open the discussion and give them the American 
view so far as this subject was concerned. Sir Stafford Cripps had 
recently asked them to fall in with their American friends in regard 
to improving industrial relations and productivity, and this was an 
opportunity to start in the field of production engineering and the 
education of Production Engineers. 

ProressoR IMMER said he had just heard from Mr. Worth 
information he had been trying to obtain all the summer and there- 
fore particularly appreciated the lecture. 

While Mr. Worth had been speaking, he had been trying to 
think how best to present, in a few minutes, the main differences 
between training in the United States as opposed to training in 
Britain. Basically, in America it was recognised that sooner or 
later the successful Production Engineer moved into management . 
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It was believed that management required more training than had 
been given to engineers (strictly speaking) in the past. For example, 
he might cite—in American Universities—the five-year course in 
which the Institute of Business Administration, of which he was a 
member, dealt with engineers who had graduated : engineers who, 
incidentally, had not had an apprenticeship period but came 
direct from four years in an engineering school for an additional 
year of business training. This training included courses such as 
accounting, advanced time and motion study, production standards, 
factory lay-out, personnel problems, labour relations, economies 
and advanced economics, business finance, and so forth. Some 
people might say that was beyond the realm of the Production 
Engineer, but this training was based on the contention that the 
successful Production Engineer very soon moved up and became 
part of management. 


It had been found that even the pure scientist and the pure 
chemist—uncontaminated by engineering, as engineering was 
understood in Britain—if he was successful ended up as a manager, 
the manager of a chemical firm or a division of chemical research. 
Even in the hospitals there was a place for scientific management or 
industrial management. So the point was being reached where 
there was an almost unlimited field for management, and that was 
particularly true for American engineers. 


It was therefore stressed that engineers, in addition to having 
regular engineering training, should have a thorough grounding in 
what was termed industrial management, in economics and account- 
ing and cost accounting. Particular emphasis was laid on 
accounting and cost accounting, and on obtaining some idea of the 
broader relationships of the business. It was perhaps a little harder, 
in some ways, because after the engineer had finished his degree he 
would start in a company not on the managerial level, but at the 
lowest level, which might be that of the time study methods man ! 
He lacked the advantage of an apprenticeship training, and he got 
into what had been described as the bottom dregs of the business, 
but quite quickly, with his background and usually with nothing 
else to aid him, he seemed generally to work out at the top. That 
seemed to be the main distinction between the American and British 
methods of educating engineers at the present time. 


The CHAIRMAN then declared the meeting open for discussion. 


Mr. A. M. Jacosson said there seemed to be two aspects to the 
problem. On the one hand there was the training of established 
engineers for the business of production ; on the other, there was 
the producing or turning out of educated Production Engineers, 
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people who had trained from the beginning for the business of 
producing. In any suggestions as to future policy, these two aspects 
should be borne in mind. 

He had himself one or two constructive suggestions to put forward 
with regard both to the training of engineers and the business of 
production and the turning out, or production, of Production 
Engineers. 

Many schemes were in operation by certain firms for apprentices 
and students ; they came under the category of general training. 
But the Production Engineer could not be trained in a college. A 
critical analysis could usefully be made, therefore, by the Institution 
of Production Engineers, of the steps already taken by manufacturers 
throughout the country. 

Secondly he was convinced, with regard to the question of a 
University for Production Engineers, that most of the trouble at the 
present time was due to failure to attach sufficient importance to 
the business of producing. One could become trained as an engineer 
in the American sense of the term—a designer—at most of the large 
Universities, particularly at Cambridge; but one could not 
specialise entirely in the business of production, and many young 
people had been faced with the problem, should they become 
first-rate mechanical engineers and then try to become Production 
Engineers afterwards? He felt very strongly on that matter and 
would like to think that the Institution of Production Engineers— 
he appreciated here that he was following up a suggestion made by 
Mr. Worth—were going ahead with the idea of an appeal not just 
for a technical college—because the word had in many respects 
quite a nasty taste when compared with the University, for all that 
it might mean in Latin. It had not quite the same status, the same 
importance. They needed to raise the prestige attached to the 
business of being, a Production Engineer. Only by driving that 
point home and possibly by developing a University would they go 
forward ; and in his opinion the Institution was the body to do 
that. Millions of pounds were being distributed for aeronautical 
colleges, the training of test pilots, atomic research ; but only a 
very limited sum in the very direction in which it would produce 
dividends. 

Finally, he would ask the Institution to consider at even greater 
length than they had already done this central college. Let it be 
the University of Oxford for Arts, Cambridge for Engineering, and 
some other town of equal or greater importance for the business of 
Production. 

Mr. Worth said he thought the first suggestion—a review of 
training schemes—would be carried out in time. 

He was glad of the support given to the idea of a College 
specialising in Production: Engineering. It was a long-term view, 
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necessarily ; it must be rem«mbered that the expansion that had 
been portrayed had taken place in the past five or six years. The 
Graduateship Examination, which went back to 1931, extended 
the period, perhaps, to ten or fifteen years. It was fundamental, 
however, no matter how long it took, to press home the idea 
that there was a need for it. It should also be emphasised that the 
term “‘ Production Engineering ’’ had a very wide interpretation 
and could cover productivity as a whole, seeing that, as had been 
stated in the lecture, the translation of scientific thought into 
production achievement needed engineering. 


Mr. A su disagreed with the previous speaker on one particular 
aspect of University training. Nothing could be more disastrous 
than the establishment of Universities in a particular science or 
technology. The whole ide: of a University was that people should 
be brought into an atmosp iere of differing points of view. It was 
equally bad for the classicists and historians and economists if they 
had no contact with the engineers and scientists, as for the engineers 
and scientists to be brought up without contact with the humanities. 
The humanities could not be taught by rote. If Production 
Engineers were to reach the higher posts in management they must 
be brought up in this atmosphere of broad human thought, of 
contact with other subjects. They would not then go out into the 
world the narrow, scientifically and technically trained people they 
very often were at the present time, placed at a disadvantage when 
they came to deal with people brought up in other walks of life. 
It would be absolutely disastrous to carry out training for Produc- 
tion Engineering in isolation from the other social ac ‘ivities of daily 
life. That was where the education of the Produ tion Engineer 
had failed so far. 


Mr. WorrH pointed out that in suggesting University training 
he had not specified that the subject should be taught in the 
University : it was an idea that was under consideration. Secondly, 
he would repeat that different plants grew in different soil. 60 
to 70 per cent. of the industry of the country took place in firms 
that employed less than 100 or 150 employees. An institution of 
the calibre of the Institution of Production Engineers must not 
neglect the facts regarding the constitution of industry as found in 
the country at present, and the schemes he had outlined were to 
his mind a reasonably satisfactory attempt to meet all the degrees 
of industry throughout the country. 


Mr. BENTLEY said that his strongest criticism of the lecture was 
that it described a long-distance programme for the training of the 
future Production Engineer. He was under the impression that the 
country was in difficulties at the present time and that the education 
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of the present Production Engineer was more important than 
concentrating on the future. Unless the present engineer got busy, 
there would be no future worth talking about. 

The result of the speaker’s experience was that the present-day 
Production Engineer would advance his education more in six 
months by following each operation through his factory for time- 
study, than in seven lifetimes of talk in a technical college or other 
institution. 

Mr. Worth said that he had not presented a long-distance 
programme entirely, but it would have been very wrong to describe 
what had been and was being done, and to leave it at that. He 
had had, of necessity, to show in his concluding remarks what 
might be done in the future. Nor had he neglected to indicate 
what steps might be taken to improve the present-day Production 
Engineer. 

For the potential Production Engineer—the student, the junior 
member—and after all the subject of the lecture was education— 
much would be achieved with the improvement of the Higher 
National Certificate type of course, the improvement in teaching 
technique, the liberal supply of equipment to colleges, the re- 
organisation of laboratories, and the rebuilding programme. 
Moreover, the courses which had been running in many colleges for 
executives would also help to raise the status: of the Production 
Engineer. 

He was glad background had been mentioned: the method of 
providing background in Britain was rather different from that in 
America, but both had their values. 

Much of what the last speaker had said was very true, but some 
of his criticism was not really justified in view of what was being 
done, what could be done, and what might be done in the future. 

Mr. Sacus thought attempts should be made to improve the 
status and quality of production engineering by putting it on a par 
with mechanical or electrical engineering in the fourth, or perhaps 
the third, year of specialisation in the degree course. That was 
done on the Continent, and he had recently had the good fortune 
to visit and see the curriculum of the Swiss Federal Institute of 
Technology. One of the most valuable features was the very close 
liaison in the fourth year between the University and industry. 
The professor in charge was placed as a high official in one or two 
works in a consultative capacity, where he had immediate access 
to the Directorate. Students could be placed in factories where 
they could examine the set-up and organisation. In one case a 
fourth-year student was required to write a thesis on the running 
of the railway stations of one line, and to do this he had to visit 
246 stations for the purpose of making a time and motion study of 
the Station Masters, and so on. He was also required to make 
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recommendations for the improvement of the administration of 
railway stations. It amounted to a very big thesis, combining 
academic and industrial training, a method highly desirable in 
any future programme of education. 


Mr. Worrtu said that the Whitworth Scholarships did embrace 
the subject of Workshop Technology, and that was a move in the 
right direction. The standard in some technical colleges was first- 
class. Birmingham, where he had the honour to serve for four 
years, had established a diploma course which had a common 
first year for all students. In the second year they diverged partly 
into mechanical, electrical and production. In the final year 
there was complete divergence, so that all three—mechanical, elec- 
trical and praduction—were covered on the graduate side. 


Mr. Dovste suggested that the business of Production Engineer- 
ing, however it may be defined, might be taught and encouraged 
more readily if the executives of various firms were asked to lecture 
occasionally to their own employees and to teach them how to 
handle the general problems of the factory or business. 


To give an example, one firm might specialise in making small 
electric motors—buying the raw material, cutting it up, assembling 
selling, exporting. Another might specialise, say, in the manufac- 
ture of radio valves. The problem in each case was to produce as 
many as possible as cheaply as possible. Yet the Production 
Engineer in one of those factories would have to obtain his know- 
ledge through several years in that factory. His knowledge and 
field of activity would, however, be quite different from those of 
his colleague in the other factory. In other words, the experience 
of the man concerned with commutator motors would be quite 
different from that needed by the man producing radio valves. 
Could such experience and knowledge be taught in a production 
engineering college at all ? 


It would seem from what Mr. Worth had said that some of the 
proposed syllabuses were not markedly different from those provided 
for the Higher National Certificate or even for a degree course. 
Probably the best way to become a Production Engineer, once the 
appropriate qualification had been acquired, would be to go into a 
factory and work from the bottom upwards through the hard 
knocks of experience. He was puzzled as to whether any amount 
of teaching could turn out a Production Engineer. 


The difficulty might be overcome by encouraging executives to 
go to a college two or three times a year to teach their own 
apprentices exactly what the problems were and how they could be 
met. 


Mr. Worth fully agreed that no college, no matter what its 
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standard or location, could turn out accomplished Production 
Engineers. That fact was accepted and fully appreciated. But 
they could contribute a very great deal towards the finished article. 
_ With regard to lectures by executives, it must be remembered 
that such schemes did exist. There were many excellent training 
schemes organised by well-known firms. On the college side 
many more intensive courses were being arranged, and the 
lecturers were experts from industry. 

Whatever was being manufactured in the factories, there were 
fundamental principles which could be applied. There were, for 
instance, certain principles in motion study and motion economy 
which could be taught in college and experimented with, and 
which would give greater output with less effort. There were 
common principles, again, in jig and tool design, which could be 
taught. Many of those present would know the six principles of 
freedom. These fundamental principles of revolution and trans- 
lation along three mutually disposed axes were common to all 
motion and could be taught. There was, however, a definite need 
for an extension of the scheme by which industry allowed its 
executives to go into the colleges, and the students to go out from 
the colleges to industry, and thus get a better Production Engineer. 

A member said he thought Mr. Worth had overlooked one 
factor in his scheme. That scheme was for the student and it was 
based on the assumption that the right material would present 
itself. It was, however, a very important part of any scheme of 
education for Production Engineers to educate managements and 
personnel officers in order to break down the old conservative idea 
that the most suitable candidate was the lad who was not quite up 
to the National Certificate Course in Mechanical Engineering. 
That idea was very prevalent in the London area. 

Secondly, Mr. Worth’s chart did not indicate what provision 
was made for the student taking a City and Guilds Course who was 
felt to be capable of transfer to the Higher National Certificate 
Course. 

Mr. WorrTu agreed that a higher degree of success would be 
achieved with greater knowledge of how best to select the right 
human material. Much research was being made into this matter, 
however, and some of the techniques of the past proved negative 
rather than positive. There again it was a matter of development. 

It was a just criticism that the idea prevailed in some quarters 
that production engineering made less demand on the student 
than the longer-established courses in mechanical and electrical 
engineering. He himself had had to fight it, but again it was a 
question of time. The new Associate Membership examination— 
drawn up in direct consultation with the Ministry of Education— 
should help. The idea that the Production Engineering student 
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was one not quite capable of taking a mechanical course was 
definitely wrong and should be contested. People in industry, 
particularly those on the personnel side, should be quite certain in 
their minds that it did require a very great degree of judgment in. 
many respects. Mathematics might be a more exact science, but 
production demanded judgment. There were often two or thrée 
methods of tackling a problem, each of value in relation to the 
conditions for its application. He had no hesitation whatever in 
saying that production engineering made serious demands upon 
ability. 

With regard to the City and Guilds course, there had been many 
requests, during his talks at technical colleges, that steps be taken 
to enable a student to transfer from one course to another. He did 
not want to bore them with the educational content of courses, 
but if that did happen the student might embark on his Higher 
National Certificate Course severely ill-equipped for that course in 
virtue of his previous background. 

Considerable attention had been given to this subject and it was 
desirable that a student who showed promise in the first year of 
his City and Guilds or Trade training should complete that training 
before attempting to transfer. 

Mr. Gorpon ENGLAND suggested that the Institution of Pro- 
duction Engineers had nothing to do with education. It had 
something to do with the acquisition of learning and knowledge, 
‘but education was outside its particular responsibility and duty. 

This being a lecture meeting on education, they should be very 
careful in the use of terms. Mr. Worth had been good enough to 
say that Plato had a definition for education. There was only one 
definition that was worth-while—the ability to think. An educated 
man was one who could think. A learned man was one who was a 
specialist on some particular subject or other. 

He would like to support Mr. Albu wholeheartedly on the 
question of a University of Production Engineering. At the most, 
there could be a college attached to a University. The blending of 
minds on all subjects was most important, and it did not come 
through being a specialist. 

The failure that evening, however, was to tackle a subject raised 
by the speaker who said, in a plea from the heart, that he would like 
to do something now. His own experience—and it was probably 
shared by most of those present—was that the older one got, the 
more ignorant one felt. The Institution could make a really serious 
contribution to present-day problems by organising a first-class 
post-graduate set of courses. It would be of immense advantage if 
Production Engineers, with their failures and successes, could get 
together at regular intervals as they proceeded along the course of 
management. That was what he would like the Institution to 
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concentrate on ; it could be done very quickly, and some of the 
benefits could be enjoyed by all who were present that evening. 
They should not only work for posterity ; posterity had done very 
little for them at the moment. There should not be so much talk 
about the young fellow. Quite frankly he wanted to talk about the 
man who was already in industry, who had his feet on the bottom 
rung and wanted to climb up. Industry was apparently ignorant 
of the fact that this was the time to start educating such men, 
because it gave them an opportunity to unlearn half the things 
found in text-books—precipitated and frozen information which 
was probably of little or no dynamic value. 


Mr. Worth said he was glad of an opportunity to cross swords 
once again with Mr. Gordon England, for whom he had great 
respect. He wanted, however, to quote again from his lecture in 
reply. He had said what a splendid achievement it would be if the 
Institution could develop such courses in Technology and Manage- 
ment as were established through Ashridge, though perhaps not 
on the same scale, courses at which a return from industry could be 
effected and which offered facilities for discussion rather than 
instruction and for the interchange of experience and ideas. He 
had no further comment to make. 


Mr. Battey (Birmingham Central Technica] College) said he 
would first like to point out that Mr. Worth had been practising 
the main schemes placed before them for the past four years at 
Birmingham. 

Secondly, technical colleges seemed to have been assailed from 
two directions that evening. Some people thought it better to 
study the subject of production engineering in the academic 
atmosphere of the University. Others thought any sort of formal 
learning should be scrapped in favour of the hard way through the 
shops. The fact remained, however, that if a show of hands were 
taken it would probably disclose that most of those present had 
obtained their technical education at technical colleges and at the 
same time had served in industry. Most of them, that was to say, 
were part-time students at technical colleges ; and most of the 
present-day students were in the same case. Whatever might be 
the hope of the future, then, the technical colleges were the hope 
of the moment. 


What could technical colleges do? First of all, there were the 
schemes which the Institution had adopted as the basis for its new 
examination. Mr. Gordon England would no doubt be glad to 
know that the major technical colleges at any rate were reaching 
the stage when they could put on post-graduate courses. The 
technical colleges could also act as contributory centres ; and they 
had now a little more space, as the junior colleges were getting to 
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work. More staff was available too, and perhaps there would be 
an opportunity to ask Mr. Gordon England to lead some of the 
post-graduate courses in his particular subject. 

A member said it was disheartening to hear from one speaker 
that he was not interested in the “ young fellows.”” He himself 
had completed the Production Engineering Course at technical 
college during the past six months and had one or two thoughts on 
the subject which he would like to pass on. 

Reference had been made to the equipment and facilities required 
for training young students in production engineering but where 
were the teachers to be found? That was of prime importance. 
It was too much to expect people, however good they might be at 
their subjects, to come after a hard day’s work in industry to the 
technical college to give two-and-a-half hours’ exhausting teaching 
in the evening. They were tired at the beginning and the students 
did not benefit a hundred per cent. He hoped some of the more 
advanced Production Engineers would find it possible to give up 
their jobs in industry and devote themselves to training the younger 
engineers. 

Improvement in the lot of the junior engineer, especially in the 
production field, was largely in their own hands, he thought. It 
had been pointed out that industries could operate their own 
schemes, and the company with which he himself was associated 
ran a very successful engineering section which was open to all 
branches. Very good lectures were provided on vitreous enamelling 
and other productive operations. Those people who were sufficiently 
keen could put up ideas of this kind to their companies and try to 
get something going. 

His own company was like an octopus with legs in many lands, 
the head and body being in America. It adopted the principle of 
choosing prospective executives from the lower ranks and sending 
them to the States for a course at the Flint University. That sort 
of thing was a great help in the education of the Production 
Engineer and others. 

Finally he would like to repeat his appeal to Production Engineers 
to search their hearts and, if they felt the call, to take up this 
occupation of teaching. 

Mr. Worth agreed that the young engineer must be looked 
after; although the position with regard to equipment was still 
difficult, it was becoming easier. There had been some first-class 
equipment at the Machine Tool Exhibition and some was better 
than in the past. He himself would like to see the laboratories 
and workshops at technical colleges planned as production units, 
so that experiments could be made with plant lay-out schemes and 
with scale models in the planning of line flow and functional 
arrangements. 
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The part-time student certainly came through the hard way, 
but though he did not wish to make an opportunity to take credit 
for it, much of his own work had been done in the evenings after 
a day’s work. The part-time teacher had a tiring job, but there was 
an expansion in the part-time day release arrangements which 
enabled the student to begin his academic period fresh and clean. 
Nevertheless the fact must be faced that many of the best students 
came up through the evening courses, and he had not as yet been 
able to clarify in his own mind whether attendance outside working 
hours should or should not be abolished entirely. 

Lectures arranged by firms were a good supplement to the 
main courses in the college, but they could not replace the latter. 
Such schemes were, however, of very great value. 

PRoFEssOR IMMER said that the Graduate Engineering Courses 
at the Minnesota Institute of Technology were conducted with 
individual companies. As part of his course a student was required 
to complete a project at a local factory, office, hospital or some type 
of business activity. This applied to fourth-year college students, 
both engineers and non-engineers. Some of his own students— 
girls with no engineering background at all, had gone into a firm 
manufacturing ventilators and had been able, with the assistance 
of engineers on the job, to prepare a very creditable project for a 
product which was about to be mass-produced, though they had 
no detailed knowledge of engineering techniques. This had in- 
volved a considerable amount of work and detailed knowledge on 
the part of the Instructor at Minnesota University, as well as the 
co-operation of the company. Case work of that kind meant that 
companies must be willing to open their books and at least a segment 
of the company for examination by prospective students. 

A member said he did not see how apprentices and students 
were to be encouraged to take the Higher National Certificate in 
Production Engineering when that for Mechanical Engineering 
seemed to be far more universal. He had just completed the 
ordinary National Certificate Course, and it seemed to him that it 
would stand him in far greater stead to take Higher National 
Mechanicals. This would appear to open a far wider field. 

Mr. Worth said he appreciated the fact that by long tradition 
there was a feeling that one offered more advantages than the 
other. However, in his experience the Higher National Certificate 
in Production Engineering had carried with it in the past consider- 
able exemption from the examinations of the other Institutions, 
and with the new examination there might be a rise, even a rapid 
rise, in status. The problem was a complicated one’and depended 
on the object of taking the course. The young engineer wished to 
qualify fairly quickly and wanted his qualifications to give him not 
only professional standing but some of the material things of life. 
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Equality of status was a question only time could remedy. They 
must not start out, however, with the idea that Production Engineer- 
ing was something less than any other type of engineering. Such 
an attitude was strongly to be deprecated and he would discourage 
it whenever the opportunity offered. The fact that there had been 
some disparagement in certain quarters of Production Engineering 
Courses did not mean that they were necessarily of a lower standard 
than other courses. He personally would do everything in his 
power to see that their standard was even higher, since the demand 
they made was in some respects even greater than that made by 
other courses. 

Mr. F. H. Perxuns said that several matters came uppermost to 
his mind. The first related to a balanced approach. It would be 
unfortunate if anyone left the meeting with the idea that alterna- 
tive approaches had been under discussion. The very magnitude 
of the problem called for a balariced approach by the Institution. 

Universities, technical colleges and industry all had their contri- 
butions to make. By recruiting men from the Universities, but with 
appropriate initial training, industry could perhaps make a more 
effective contribution to the production side than it had done in the 
past. On the other hand, Mr. Worth had rightly drawn attention 
to the major contribution of the technical colleges in training 
part-time students. Again, the college was not alone. It was a 
partner and did its job of training in conjunction with industry, 
nor would anyone subscribe, he thought, to the idea that industry 
alone could develop in a man analytical faculties and thinking 
ability comparable with the best in the country. The colleges and 
industry must surely make a combined effort; and those in 
industry who were devoting great attention to practical training 
must act in conjunction with the more theoretical training provided 
in the colleges. 

On the question of management and management training, a 
definition was required, and he had found none better than that it 
was something which concerned all who had the job of controlling 
other people. That applied to all, from the lowest level of 
responsibility right up to the top, and men who were training more 
particularly on the production side and aspired to seniority in their 
own firms were probably becoming more and more. associated with 
the managerial function. It was therefore right that in the more 
advanced stages more attention should be given to that side as far 
as it could be dealt with in college courses. It would, however, be 
dangerous to suppose that the last word could be said on manage- 
ment in any course. One of the points stressed by the Urwick 
Committee, of which he had been a member, was that this subject 
could only be developed from the college side in close liaison with 
advancing experience in industry and responsibility in industry. 
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Care should therefore be taken that courses in management at the 
culmination and termination of the more technological courses 
were ever more closely allied to increasing responsibility in industry. 

Mr. Situ said he fully agreed with what Mr. Worth had said 
with regard to day release. As a day technical college student he 
thought it important that the right type of student should go into 
the right course. Unfortunately, a student might go into civil 
engineering, or mechanical engineering, or electricals but then 
find it very difficult to get into a Production Engineering Course. 
Probably the Institution was to blame for coming under the cloak 
of the mechanical engineers. As an Institution of Production 
Engineers it should perhaps expand on the horizontal plane rather 
than as with the mechanicals and electricals on a vertical plane. 
This was a very sore point throughout the country, but it was 
difficult to overcome. 

As regards post-certificate lectures, no one had as yet pointed 
out that Institution lectures formed a very valuable method of 
education. Up and down the country, some very excellent 
lectures were given by very able people. 

Mr. Worth had said that an average of ten students took the 
Higher National Certificate, which meant an influx of over 150 
students per year going through a five-year course. This was about 
the average for the majority of technical colleges—the remainder 
fell by the wayside. 

As regards case study, unfortunately classes were only allowed 
60 hours in the year, approximately, and time was difficult to 
find. . 

Mr. Worth said he had no criticism to offer here but would 
repeat that the technical institutions had immense educational 
possibilities. 

With regard to the statistics, it must be remembered that the 
qualification for entering a Higher National Course was an Ordinary 
National Certificate with technology content. The 150 students 
would therefore not, perhaps, enter directly into a Production 
Engineering Course but into a general engineering course, which 
rather altered the statistical aspect of the problem. 

Tue CHarrMaN called on Mr. B. H. Dyson to propose a vote of 
thanks to Mr. Worth and to Professor Immer, who had so ably 
supported him. 

Mr. Dyson said some of those present might have come to the 
meeting wondering whether education in production meant 
anything at all, but when they saw Mr. Worth using the common 
umbrella as a pointer with such confidence and realised that he 
was a Production Engineer, they must have realised that education 
did something ! Also, the common and harmless umbrella could 
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be used as a tool for assault or a tool for defence ; and possibly 
one lesson they had learned was that educational training, even as 
the background of an engineer, was well worth while. 


It was a tribute to Mr. Worth that he had not tried to blind 
them with science. 


His own problem was, at what stage and what age should one 
go from technical, practical training to managerial training? If 
they were not careful they might fall into the trap of training too 
many consultants—or too many people who wanted to consult— 
and get too many “ insulting *’ engineers rather than men willing 
to do the actual job. In his experience there was no shortage in 
industry of men with ideas. But there was a big shortage of men 
who could make ideas work—someone else’s ideas as well as their 
own. That was one of the gaps the technical colleges could fill. 


Possibly that was one of the advantages enjoyed by the American 
colleges. They set out to educate a man to earn a living and doa 
job of work, and not to give education for education’s sake. On 
the other hand, the meeting had shown that the Institution would 
get just what it expected ; and they had to ask themselves, what was 
their standard of expectancy ? What did they expect a Production 
Engineer to be ? When they had really made up their minds what 
they wanted, they had to do something in order to get it and not 
leave it to educationalists. The Institution had shown a lead in 
the right direction by appointing Mr. Worth—a very worthwhile 
individual—to set the pace. All they asked was that the Institution 
would give him full, ample and energetic support. He had great 
pleasure in welcoming Mr. Worth on what was probably his first 
visit to the London Section after his appointment, and promising 
all the support the London Section could give him. That must not 
be just lip service. All of them, through the technical colleges, the 
Institution, and their own businesses, must see that something was 
achieved. On their behalf, he thanked Mr. Worth very much 
indeed. 


Mr. F. H. Perks said he had great pleasure in seconding the 
vote of thanks. He took the opportunity also to reinforce Mr. 
Dyson’s suggestion that the answer to the problem lay with them- 
selves. Mr. Worth had given some indication of the progress that 
had been made, but there must be further progress. The diagrams 
were very good to look at but the actual absolute values were small, 
and most of the blame for that might be assigned to industry rather 
than to educational institutions. The colleges provided a broad 
avenue for the development of the Production Engineer and a great 
deal could be done, by strengthening their courses, by establishing 
post-graduate courses at Universities, to improve the position 
further, as was shown by the success already achieved. 
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The CHAIRMAN said he too would like to thank all those who 
had made such an able contribution to the discussion. 


DERBY A member asked if it would be possible before the 
SUB-SECTION time of the Production Engineering Course, for an 
endeavour to be made to prove by an industrial intelligence test 
or other means that the Production Engineer had a natural contri- 
bution to make in this field. 


His second point, also touching on economics, was the cost of 
educating the engineer who eventually made the grade. He felt 
that education formed an appreciable portion of the rates and cost 
to industrial establishments, and for industrialists this was a very 
high cost, the trend appearing to be for apprentices to spend more 
and more time out of the department. He had seen a scheme 
whereby apprentices spent only 38 per cent. of their time in their 
own departments and he asked whether this was disproportionate. 


Mr. Wortu replied that aptitude tests for the selection of 
personnel taking these courses were very important. He felt, on 
the other hand, that there was still a great deal to be done concern- 
ing the application of these tests. Anyone could apply them, but 
many were negative tests and the interpretation of the results was 
not easy. Institutions such as the Tavistock Institute of Human 
Relations and the Institute of Industrial Psychology were doing first 
class research work which would give positive results. 


Commenting on the point at which technical education for 
Production Engineering was commenced, Mr. Worth said that was 
by the age of approximately 19 years. The student started at 16 
years by taking an ordinary course in the general sciences, leading 
to the Ordinary National Certificate in Mechanical Engineering. 
Only then did he begin to specialise in specific Production Engineer- 
ing subjects. There was bound to be a considerable wastage, 
possibly due to bad selection. 


The scheme whereby an apprentice spent only 38 per cent. of 
his time in his particular works section appeared to be unbalanced. 


With regard to the courses as at present, a second member had 
experienced very great difficulty due to students lacking practical 
ability or practical experience. He felt very strongly that there 
were a certain number of students who unfortunately went straight 
into the Drawing Office, and were trained as Production Engineers 
without the fundamental practical experience. He asked if it 
would be possible to deal with this problem in the Courses. 


He also wished to see Management in industry giving more 
scope to students to become better acquainted with their own works. 
There were very many instances, he said, where students did not 
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know what was going on in their own works, outside their own 
particular department. He asked if the aid of management could 
be sought in this respect. 

Mr. WortH, in replying to the last point, said there were develop- 
ments in that field among some firms, who were instituting 
apprenticeship schemes in which the apprentices were taken, not 
only from department to department, but were given what might 
be termed “initiation training,’ during which they attended 
lectures by the firm’s specialist staff, to give them an overall picture 
of the products, the markets, customers, and so on. There was 
also recommendation by Government Departments concerning the 
use of works’ information which flowed not only from the Manage- 
ment downwards, but from the apprentices up to the Management. 
These were developments which were just beginning, but Mr. 
Worth felt it was not possible to do too much to obtain the 
apprentices’ or the students’ interest in the work as a whole. 

Referring to the first point, concerning the lack of practical 
training, Mr. Worth did not think this could be introduced into 
the courses; that was industry’s job. The ideal linkage was 
industry plus Technical College, the Technical College performing 
its true function of technical education—and providing opportuni- 
ties for experiment and investigation—as distinct from the acqui- 
sition of skill. A scheme had been proposed whereby lecturers 
in Colleges should be able to move from the Colleges to industries 
for the purpose of linking up even more closely, but an increased 
supply of lecturers in Production Engineering would have to be 
implemented in the future for this to be done. He did not think 
the lack of practical training could be made good inside the College, 
that was industry’s contribution to the overall pattern of education 
and training. 

With regard to “ work measurement ’—Mr. Worth had men- 
tioned a specific date, 1950, when the new scheme would come into 
operation—a question was put whether the new scheme would be 
applied throughout all Colleges operating the present production 
scheme, or whether it was just a paper scheme for the time being. 
The member wished to know just how deeply this would be studied 
in future courses. 

Replying, Mr. Wortu said that from the students’ point of view 
up to 1950, all students who satisfied present educational require- 
ments of the Institution and who applied or were elected as 
Graduates, would be deemed to have satisfied all the educational 
requirements and would not be asked to take any or part of further 
examinations. After 1950, the question of exemptions would arise. 
This question was being studied at the moment and exemptions 
would be granted on a subject-for-subject basis. 

The member said he was interested in studying the subject and if 
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there was any possibility of further study. The district itself was 
short of lecturers on that subject and courses, and after 1950 
he would be interested himself, and he wished to know, if the scheme 
did not cover the Derby district, if there would be any possibility 
of studying the subject through the Institution. 

Mr. Worth replied that where “ Work Measurement” was 
not applied to any great extent or where the facilities were scarce, 
there should be no reason why interchange of personnel should not 
take place, or interchange of students, and he would like to see that 
encouraged. 

Mr. Hicoins, in moving a vote of thanks to the Education Officer 
for the evening’s lecture, said that the subject of Production 
Engineering and Education was one very dear to him, and he had 
been particularly gratified to know that Mr. Worth did not put 
forward the new scheme as the only method of approach and claim 
it as ideal. Personally, Mr. Higgins would have liked to have seen 
a much stronger scheme than the one envisaged. 

On behalf of those present he thanked Mr. Worth for his assistance 
and said he was sure the Institution had done a very wise thing in 
maintaining the standard of the good work previously done. The 
Institution and Mr. Worth were to be congratulated. 

In conclusion, Mr. Worth thanked Mr. Higgins for his apprecia- 
tion and said how much he had enjoyed the opportunity of address- 
ing the Derby Sub-Section. He was conscious of the inadequacy 
with which he had dealt with a very wide subject. There was one 
final point he wished to stress, and that was that as the Institution’s 
Education Officer his services were at the disposal of the members, 
and he would be only too pleased to giye all the advice and help 
he could on any problems which might arise. 


GLASGOW Mr. L. Brown said the lecture on the training of 
SECTION the Production Engineer had been very interesting, 
but he wished to point out that with all this very necessary training 
of the Production Engineer, it should not be forgotten that it was 
the man on the floor of the shop who finally had the ability to make 
or break a job from the cost point of view. For that reason, 
Mr. Brown thought there was a great need today for more and more 
training in the crafts of operating the machine. It was certainly 
something on the practical side of training which should be 
developed without going the whole way in technical training. 
Everybody could not be a Production Engineer, or Production 
Manager, or a Manager and for that reason he thought it a pity 
there were no courses which would instil into people the will to 
work. 

Mr. Brown continued that he had noticed in some of the earlier 
charts one with regard to the Production Engineer in Australia, 
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where time and motion study was mentioned. As he understood it, 
in Australia they were not just particularly keen on the incentive 
bonus system ; by teaching the subject of time and motion study 
they eventually hoped to have engineering firms operating their 
own incentive bonus schemes. Mr. Brown asked if Mr. Worth 
had any information on that at all. 

Mr. Worth replied that in regard to the first point raised by 
Mr. Brown there was no doubt about the need for consideration of 
craft training. He had had long talks with the various gentlemen 
he had met during his visit and with other people in England, and 
there was a great awareness of our lack in that respect ; it was 
realised that it depends upon the man on the job. For a long time 
the craftsman had been despised and had not received due reward 
for his effort. The transference of the skill from the man to the 
machine may have been the cause of that, but on the other hand 
there was without doubt a real dearth of first-class craftsmen and 
awareness of this was evidenced by the deliberations of the Regional 
Councils. Mr. Worth said there were ten such Councils for 
England ; he thought there was a number to be set up for 
Scotland, and he explained that these Regional Councils were 
giving serious consideration to a form of National Apprenticeship, 
which involved the principles of craft training, with a sufficiency of 
engineering science and maybe workshop calculations to enable 
the appreciation of machine craft. 

With regard to instilling the will to work, Mr. Worth did not 
know whether that could ever be done. The larger problem of 
mental outlook came into it and it was not one which he would 
like to deal with at length without considerable thought. It had 
been said that there was no will to work in certain instances, but on 
the other hand output had been increased, sometimes by about 200 
per cent., with an overall productivity represented by 15 per cent. 
That seemed to indicate the introduction of new methods, but he 
felt that new methods did not apply wholly, he was sure the will 
to work was there. Mr. Worth was not sure whether this subject 
was one for generalisation, but it was one on which a discussion 
might be held. 

With regard to Australia, Mr. Worth continued, there was no 
subject such as Time and Motion Study in the courses ;_ the syllabus 
itself led up to the early consideration of motion economy. He felt 
care should be exercised in all educational schemes to differentiate 
between motion studies and time studies. These had been associated 
in the past with industrial hostility and very often the trouble had 
been due to the application of time studies. They were not 
automatically linked up by motion economy, which was a study to 
enable the job to be done the easiest possible way without respect 
to financial gain or loss. 
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- Mr. Timsury stated that with regard to Trade Classes, or Craft 
Classes for the young engineer, he would like to place on record the 
good work being done by the Corporation of Glasgow at Stowe 
College. He thought if the lads were well chosen and sent to Stowe 
College, it had the great advantage of giving them an entirely new 
outlook on craft training. If progress was satisfactory, they would 
end by being.draughtsmen, and perhaps executives. 

He asked Mr. Worth to give the meeting some idea of his opinion 
on the value of classes within the works for young selected engineers. 
He asked if these works’ classes were of any value, or if their value 
compared with the work of the Technical College. He did not 
suggest that these classes should take the place of the Technical 
College. 

Mr. Timbury was glad that Mr. Worth had laid stress on the 
personal «side of Production Engineering. In Mr. Timbury’s 
opinion the personality of the Production Engineer was a matter 
of very grave importance, and he was very glad it had been 
emphasised. 

Mr. Worth, dealing first with the point concerning the classes 
within the works, said he felt they did perform a very useful 
function, and that in the introducing of the young entrant into 
engineering, very much good could be done by letting him partake 
of such classes and closely watching his reactions to the various 
trades and lectures for perhaps a period of three or four months, 
with a view to seeing whether he had any real leaning in one 
particular direction. He had heard that many firms were doing 
this. A certain amount of good could be done by giving the 
entrant an overall picture of the works’ activities. Mr. Worth 
agreed that the Works’ School did not, and was not intended to, 
replace formal technical education, but it gave the Apprentice 
Supervisor, or Personnel Manager, the opportunity of assessing the 
boy from the works’ angle. 

Mr. Worth was glad to receive Mr. Timbury’s support on the 
personality side. It was individual reaction which played such an 
important part, both in work and play. 

He felt it would be wrong to comment on the educational 
pattern of that area, except to say that he felt interested in Stowe 
College and appreciated the work they were doing. They had made 
a considerable drive to ensure that they had the qualifications and 
the staff to carry on the Trade Classes for City and Guild Candi- 
dates. He did not know whether Mr. Ferguson of the Scottish 
Education Department would care to augment his remarks on that 
point. 

Mr. J. Fercuson stated that his Department of the Scottish 
Education Department had been aware for many years that too much 
emphasis had been laid on technical education of students on the 
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design side, with little or no education on the production side and 
the Department had done all it could in recent years to remedy 
that. The fault had not been altogether with the Department or 
the Technical College ; there had not been very much pressure from 
industry in that direction, but, within the last two years, substantial 
progress had been made. Mr. Ferguson referred to the fine 
Department which Mr. Stabler had organised in the Technical 
College, and to the Heriot-Watt College in Edinburgh, which was 
an approved centre for Higher National Certificates. He stated 
also that there would soon be another at Dundee, and that when 
this had been accomplished the Department would have pretty well 
broken the back of the problem of the type of lad who was suited 
to the Higher National Certificate in Production Engineering. 


At Coatbridge, Mr. Ferguson continued, there was a centre 
quite well equipped for the Craft Classes. In Glasgow there was 
the centre at Stowe College Machine Shops which had been 
improved and were being re-equipped, and there was also the 
Technical College at Burnbank, near Hamilton, which was also 
very well equipped. Both these centres would be ideally suited for 
the training of the craftsman. Mr. Ferguson wished to stress that 
these places had been equipped in the belief that industry would 
give support by releasing boys during the day. It was not econom- 
ical for authorities to set aside special accommodation and equip- 
ment for use only in the evenings. 


Referring to part-time day work in Scotland, which Mr. Worth 
had indicated appeared promising, Mr. Ferguson said this was not 
entirely correct. Mr. Worth had said that at the moment about 
6,000 young people had been released from industry; that 
seemed a satisfactory number, but there were over 200,000 released 
in England. On a population basis Scotland should have over 
30,000 released, and efforts generally in this direction had not been 
very fruitful. That had applied all along the line in technical 
education in Scotland and perhaps particularly in the West of 
Scotland, because the bulk of the industry in that area was the 
heavy type and there was not so much of the lighter type of industry. 
With the newer firms, however, Mr. Ferguson stated there was no 
trouble at all. 


Mr. Ferguson next referred to the Conference on Modern 
Production Technique which had been conducted during the war. 
This had not been repeated because it had not been well supported. 
The reason which had been put forward was that people were too 
busy to attend during the day, and too tired to attend in the 
evening. In England, however, these conferences had been 
extraordinarily successful. 


In conclusion, Mr. Ferguson mentioned the course in Manage- 
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ment Study at the Commercial College which took two forms, 
one of three days a week and the other a full-time course of six 
months. 

Mr. J. GaLLoway dealt with the subject as far as the heavy 
industry of Clydeside was concerned, where there was a moving 
population, as compared with the Midlands where the boys, when 
trained, went on to be something else in the works. Mr. Galloway 
said he represented one of the largest shipbuilding firms, but only 
about 4 per cent. of the apprentices were retained. About 80 
apprentices every year were trained, of whom about four remained 
with the Company. 

Mr. Galloway said he had been talking to an electrical engineer 
about a fortnight before and he had been quite surprised to hear 
that owing to the same problem it had become necessary to revise 
the whole outlook on apprentices. Originally the apprentices had 
been graded into three categories, but now they had been lumped 
into one grade as an incentive to get them. Mr. Galloway felt that 
it was of great importance and that the outlook on the training of 
Production Engineers would have to be altered. 

He asked how the Production Engineer would be trained, and 
said the work had been segregated unreasonably and should be a 
different term altogether. It should be leaders in production 
rather than Production Engineers, because on the shop floor there 
were Shop Stewards who said they were Production Engineers. 
The link between them was the Foreman ; he was the most im- 
portant Production Engineer. Mr. Galloway felt that if the Fore- 
man and those aiming at higher foremanship could be interested 
in this type of training, a valuable link in industry would be formed. 

Mr. Worth said Mr. Galloway had raised very many points 
and he felt he could not deal with them all adequately. The 
first point, however, concerned the intake of 80 apprentices, of 
whom only four had stayed with the Company. That was a very 
important point indeed. Mr. Worth assumed that the 76 who had 
moved out had probably gone to sea ; in that particular industry, 
and in many of the Clydeside industries, that would apply, and he 
did not feel that for these people Production Engineer training 
could offer very much. The solution to that might be, in Mr. 
Galloway’s case, that if 80 apprentices are taken on, 60 would be 
expected to move at the end of their apprenticeship ; the other 
20 would start on the understanding that they had come with no 
wish to go to sea. There would be fluctuations within that scheme, 
but that might be a solution by pointing out to the entrants that 
there would be a certain number of vacancies for people who would 
move out of the firm and a certain number for those who would be 
expected to stay. 

Leaders in production was an attractive title and Mr. Worth 
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was interested concerning Mr. Galloway’s approval of the idea of 
granting status to the foreman. He felt that the foreman had been 
neglected and that it had not been realised that he was one of the 
main links in production. By setting up courses and giving the 
foreman due recognition, he could be encouraged in his work. 

The drift to the office was important and difficult to explain, 
and he wondered whether or not this drift to the office and the 
searching after the white collar job was not the result of unbal- 
anced progress. 

Mr. H. N. Henry said the sentiments expressed by Mr. Worth 
were very much the same as his own. He spoke as an Education 
Officer and he drew attention to his conception of education. It 
was simply the acquisition of experience and of written matter. 
One knew that experience is difficult to acquire, and since educa- 
tion was the acquisition of experience, it meant hard work. That was 
the difficulty educationalists found amongst the students who went 
to Colleges and left before the session was halfway through. 

Referring to Mr. Worth’s remarks on the Industrial Revolution, 
Mr. Henry said there were two types ; the first Industrial Revolu- 
tion had been little more than a change in method, or a change in 
craft, in the fact that tools, new tools, were produced. These 
tools, he said, were the result usually of manipulative experience. 
In the present century another industrial change was taking place, 
which might be termed the Scientific Revolution, and the Produc- 
tion Engineer was the scientific substitute. The Institution was 
concerned with methods of production certainly, but the lecturer 
had been concerned with the training of the man who was to 
direct that production in the best possible way. 

Particular reference had been made to Trades Classes. It was 
true that up in Scotland they had perhaps lagged behind. That 
arose from the traditional and educational system where the son 
of a reasonably well-to-do, or better type of working-class family 
desired to-get a collar-and-tie type of job. The explanation was 
largely psychological ; people wanted security and they felt if they 
had a collar-and-tie job there was less opportunity of being sacked. 
Mr. Henry thought that lay at the bottom of the desire for clerical 
work in preference to manipulative work, but manipulative work 
brought to mind another thought: he felt the time was coming 
when there would be better and more complicated tools, tools 
which would work more accurately, cutting out the necessity for 
skill in operating the machine, which could be regarded simply as 
another type of tool. 

Mr. J. MacGrecor said he had read somewhere in the Produc- 
tion Engineers’ literature that an individual either was or was not 
a Production Engineer. Either there was the ability to be a 
Production Engineer or there was not, and in Mr. MacGregor’s 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
experience this view had been confirmed. He held an administra- 
tive position in a Company employing some 8,000 people, and in 
that position he had had the job of selecting people for executive 
positions. He had been rather appalled to find how few B.Sc’s., 
etc., could be placed in executive positions. Very often people 
with fewer technical qualifications and education had had to be 
appointed over them, and he thought this brought in the question 
of leadership, which he had not seen stressed in any of the curricula. 
There was education on one side, but the application of that educa- 
tion and the ability to apply the principles learned, were surely 
equally important. 

There must be quality in production, as well as just attractiveness, 
Mr. MacGregor went on, if export markets were to be gained. 
Attractiveness was not sufficient. 

He would like to make one more remark on this point about 
indirect works, which had come up at the last meeting. The 
difference between our productivity and American productivity 
was somewhere about 400 per cent. If the indirect workers of this 
country worked 20 per cent. faster to meet this blank they were said to 
have, that was only 5 per cent. of the total required to meet Ameri- 
can productivity, which left 95 per cent. to be achieved by others. 

Mr. Worth, replying to the last point first, said he did not recol- 
lect having discussed anywhere the problem of whether the 
indirect worker should work harder. He had only dealt with indirect 
and direct from the point of view of analyses of training schemes. 

The question of attractiveness was very important. Quality was 
essential ; it was not attractiveness at the expense of quality, but it 
could not be quality at any cost. It should be quality at reasonable 
costs. 

Leadership, he continued, was not stressed as such, but usually 
scientific principles applied with leadership could lead to good 
management. He did not say better, or more efficient, but good, 
management. The question of leadership had recently received 
considerable attention and the speeches at the Institution’s Con- 
ference held at Bournemouth had been mainly on that subject. 
The idea had been expressed at that time that from industry certain 
aspects of leadership could be learned, but it was impossible to 
train for leadership without some ability. By allowing persons to 
become acquainted with the various management principles, any 
powers of leadership they had would be far better developed than 
by just accepting the statement which might, or might not be true, 
that leaders were born and could not be made. 


EDINBURGH The CuHairman (Mr. J. L. Bennet, M.I.P.E.) 
SECTION asked Mr. Worth how close the educational scheme 
of the Institution came to the Training within Industry scheme. 
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Mr. Worrtu felt that the two schemes should not in any way be 
compared. T.W.I. was a training on the job, whereas the courses 
he had outlined must essentially remain in the sphere of the Techni- 
cal Colleges. Courses should be backed by educational schemes in 
industry, which had a very big contribution to make to this problem. 

Mr. Samson said he would like to make one or two points, the 
first being with regard to Parts 1 and 2 of the National Certificate. 
A Higher National Certificate for Mechanical Engineering entitled 
the holder to exemption from Parts 1 and 2. He did not agree with 
this, as he did not see how, from the subjects taken in the Higher 
National for Mechanical Engineering, a student could have a 
knowledge of the subjects in Part 2 of the Production Engineering 
Course, because he had never taken them. 

The second point was in regard to English. He agreed that in 
engineering, English as a whole was left very much in the back- 
ground, and he felt this was a mistake. Far too many people were 
unable to express themselves properly and to write reports. He 
thought English and English language should be taken possibly in 
the first and second years and a great deal of attention should be 
given to writing reports and to public speaking. 

Mr. Samson’s third point dealt with Management. He felt 
that 25 was the very earliest age to start a study of this subject. 
Students would be well advised to have a look at the Sales side in 
industry. This would give them an insight into the commercial 
aspect. A person taking the Management Course at the age of 21 
and then entering industry and trying to apply his knowledge 
would find himself out of his depth.’ He should first of all meet the 
practical side. 

With regard to evening classes, Mr. Samson thought that an 
evening course alone as a means to getting the Higher National 
Certificate should be abolished—one evening and part-time day 
courses would be better. In an evening course as it stood today, 
there just was not time for the average student to get through ; a 
brilliant student could possibly manage it. 

Finally, Mr. Samson was very impressed with the Union of 
South Africa scheme showing a subject, ‘“‘ Mathematics V.’’ Too 
much time could not be devoted to Mathematics, especially in the 
Engineering course. 

Replying to Mr. Samson’s first point, Mr. WorTH said that the 
present examination system would be in force until 1st September, 
1950, and a Higher National Certificate for Mechanical Engineering, 
plus Endorsement in Management subjects, would give exemption 
from the Graduateship examination. From 1950 the Higher 
National Certificate in Mechanical Engineering could only give 
subject-for-subject exemption. The reason was that in the growth 
of any Institution the examination scheme had to be linked up with 
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the existing schemes. There was no Higher National Production 
i:ngineering Certificate until 1942, and the Graduateship examina- 
tion remained for 11 years as the only nationally recognised exam- 
ination in Production Engineering. 

With regard to English, Mr. Worth agreed that more attention 
should be paid to this subject. He had given his first lecture in 
Birmingham to 120 Higher National Certificate students on 
** Technical Precis and Report Writing.” In that subject some of 
the fundamental rules of grammar were covered. Words were the 
raw material of the Report, and the report should be planned as 
an engineering product, or any other product, for that matter. 
He had published a paper in the August, 1948, Journal regarding 
the compilation of technical reports, to enable young engineers to 
express themselves and present a report planned logically. The 
title of the paper was “‘ The Planning of Technical Papers and 
Reports:”” 

Concerning Management and the age at which Management 
study should be taken, the Institution felt very strongly about this, 
and as the Urwick Report stated, students should not be admitted 
at immaturity. 

Mr. Worth was very interested in the comment concerning 
Sales. The Incorporated Sales Managers’ Association had recently 
held a Conference in London at which this problem of Sales and 
Production had been discussed and it was essential that Production 
Engineers should have a knowledge of Sales, and that Sales people 
should realise the problems of Production. 

Mr. Worth said he would not like to see evening classes abolished 
altogether, as he had known them to produce first-class material, 
but he admitted that it was a hard and long grind to obtain a 
Higher National entirely in the evenings. He thought the idea of 
a gradual change was a good one. A sudden change would be 
bad at the moment, but a gradual change from all evening classes to 
part-time day classes plus one evening would be a good idea. ‘The 
evening could be used for discussion or less formal aspects of 
education. 

With regard to Mathematics, this was a very difficult subject to 
discuss and a difficult question to answer specifically. It depended 
how, and how far, Mathematics was taught. A knowledge of 
statistics, graphs and graphical methods was most important. 

Mr. A. B. Brown stated that his experience in industry had been 
wholly concerned with firms completely remote from mass produc- 
tion. He made that comment because some of the remarks he 
intended to make might appear extremely critical. 

With regard to the scheme of education for Production Engineer- 
ing, he felt that the subjects taught and the approach to those 
subjects was important. This problem of production engineering 
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had to be approached from a practical point of view—it was no 
good having to do things a certain way because that was the rule in 
the text book. 

Referring to the age for Management subjects, he thought that 
25 was quite early enough, because after having had a good 
grounding in technology subjects, the five years between the age 
of 20 or 21, to 25 or 26 would be very usefully employed in getting 
a thorough practical grip of industry. He remembered how 
baffled he himself had felt after having served his apprenticeship 
and taken his Higher National Certificate, when confronted with 
some of the methods in actual practice. These had not the 
remotest connection with what he had been taught in the College. 
The five or six years between finishing apprenticeship and starting 
to specialise in Management could be usefully employed by young 
men in getting to know the practical side from the men on the job. 

Mr. Worth had mentioned one point in his lecture about Sections 
advising and supporting in full the technical colleges. Mr. Brown 
thought this was a very good thing, and that the various Sections 
(not to mention the firms in the various districts) could take a great 
deal more interest in the technical colleges. 

He would like Mr. Worth’s opinion with regard to correspondence 
courses. There were many young men who, probably through no 
fault of their own, were unable during their apprenticeship or in 
their earlier years to go to a Technical College, and who later 
on felt they would like to acquire extra knowledge by means of a 
correspondence course: He hoped that due consideration would be 
given to them. 

Referring to the last point, Mr. WorrtH replied that any student 
or young engineer who studied privately or through a correspon- 
dence course simply because it was the only method available to 
him, and who successfully took the Associate Membership 
Examination, would have satisfied the educational requirements of 
the Institution. The Higher National Certificate was not the only 
means of entry, but it would be agreed that it was preferable to 
study through attendance at an educational institution. 

With regard to the Sections advising Technical Colleges, he 
thought their advice should deal in the first place with demand, 
and secondly, with content. 

There seemed to be agreement between Mr. Brown and Mr. 
Samson concerning the age at which the study of Management 
subjects should be commenced and Mr. Worth was very interested 
to have their views regarding the five or six years from the end of 
apprenticeship. 

With regard to the teaching of Production Engineering, the 
method of approach was mentioned. That was most important. 
Concerning text books, there was a very great need in the United 
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Kingdom for really good Production Engineering text books. He 
would suggest that anyone who had the ability and the time could 
contribute in this respect by writing a text book on Production 
Engineering, keeping the question of approach in mind. 

Regarding mass production, Mr. Worth said he took the 
opportunity to state, very sincerely, that the principles which were 
taught in the Higher National Course in Production Engineering 
did not of necessity only relate to mass production. They related 
to all methods and scales of production, and were truly fundamental. 

Mr. A. B. Brown, commenting on Mr. Worth’s suggestion that 
various Production Engineers should write text books, said that 
one of the reasons for his insistence on the five or six years interim 
period was made because of that fact. So many really sound 
production men in industry were men who for one reason or another 
were unwilling to express themselves on paper ; the same people 
on the job, and with the job in front of them, could expound, 
clarify and instil the principles of Production Engineering far better 
than they could ever do—or anyone could ever do—through the 
medium of a text book. These men had no paper qualifications 
beyond apprenticeship, but they had something which they, and 
only they, could pass on to the young men. He felt that the 
younger people would be missing a tremendous amount if they did 
not get the opportunity of meeting, learning and watching the 
examples that these men could give. 

With regard to Mr. Worth’s statement that the method of teach- 
ing or the subjects taught would not of necessity relate to mass 
production, Mr. Brown quoted the example of his own firm, 
which made four main products. Each of these products differed 
very considerably from its neighbour. That absolutely precluded 
the formulating or setting up of any pre-planned method of produc- 
tion. If each product was the same as its neighbour, part of the 
organisation could be planned to cope with that product, but each 
product was taken entirely on its own merits. He was quite sure 
that the firm could have some ordinary form of production layout. 
How were they going to apply the principles ? He had not found 
any text book or any scheme of Production Engineering which gave 
the answers. He felt that because so many, not only in the United 
Kingdom, but also in America and possibly in the Dominions, 
were engaged in that type of production, the need for principles of 
mass production control in planning was the teaching and demon- 
stration of the scientific application of the principles. 

Mr. Lez asked if Mr. Worth thought that Management could be 
taught. If so, the speaker disagreed with Mr. Brown and Mr. 
Samson, and suggested that if the principles of Management could 
be taught, they could be assimilated at an earlier age. He would 
like to draw an analogy from his own experience. He had served 
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his apprenticeship on internal combustion engines and had been 
taught very thoroughly the theory of internal combustion engines 
in all its forms long before he could ever assemble an engine. 
Would it not be right, therefore, to say that the principles of 
Management could be assimilated and taught some time before 
they were put into practice ? 

He believed that there was a technique: of learning which was 
acquired by students attending classes in Technical Colleges. 
With practice, they became expert at assimilating knowledge. He 
had noticed that the Urwick Report suggested that Management 
subjects might be taught at 18, which was possibly a little young, 
but since the technology training would be completed before 25, 
or ought to be, there would be a hiatus between the study of the 
technical side and the study of Management. This was most 
unfortunate, because he thought that students would find that the 
tools of learning had become rusty. He strongly urged that the 
learning of Management technique should not be postponed. 

Mr. Worth thought that the question of the gap between the 
study of technology and management subjects, and the forgetting 
of the principles of learning and the power to learn, were not so 
important when the method of teaching Management subjects 
was considered. The method of teaching was largely a question 
of scientific approach to Management, the principles of which were 
not necessarily mathematical ; they were principles of behaviour. 
Another method of study—that of discussion and definition of the 
type of action that might be taken in certain circumstances— 
developed a method of approach rather than imparting factual 
knowledge. 

Management in its ultimate function could not be taught except 
by experience. Scientific approach could be taught, but he felt 
that too academic a meaning should not be placed on the word 
‘**taught.”’ Anyone who by personality and background had been 
chosen for Management grade, whether junior or senior, to be 
associated with a group and to study the history of the scientific 
approach to Management, was bound eventually to gain knowledge 
of some of the fundamental principles of Management. That was 
a very important point. For the answer to “ Could Management 
Be Taught ?”’, he would refer to an article in “ Industry ” for 
January, 1949, on that subject. 

Mr. Lee pointed out that the student, having had his nose to the 
grindstone for many years up to the age of 21 or 22, was then 
becoming mature, and in the next few vears would probably 
undertake the responsibilities of family life. He would then find it 
extremely difficult to continue his studies. 

Mr. WorrtuH agreed that responsibilities accumulated with 
maturity. At 25 one might have responsibilities which made 
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study extremely difficult. On the other hand, those responsibilities 
might act as a spur to further study. He felt that the scheme 
which he advocated would take that into account. 

Mr. BarRELL wondered why there were so few entrants for 
Production Engineering examinations. Was it because the 
Institution was trying to become too academic? The reward in 
other spheres for academic qualifications was very great, but he 
did not think that was the case in Production Engineering. Much 
good could be done in industry as a whole if the efforts of the 
Institution were directed at educating Higher Management and 
Directors in Production Engineering, so that they would know the 
worth of it. 

Mr. Worth said it was up to industry first to assess its require- 
ments in training junior engineers and then to use the facilities 
provided, and to have a well-thought-out promotion scheme. He 
hesitated to comment on the suggestion to educate Higher Manage- 
ment in Production Engineering, because he felt it was rather too 
general a statement for comment. 

The Institution was hoping to publish shortly a brochure called 
‘* Production Engineering.” It dealt with the history and activities 
and careers of Production Engineers, and the importance of the 
Production Engineer to national economy, and showed how all 
practical training schemes for Production Engineers cculd be 
analysed with a view to content. 

Mr. Barre. asked for Mr. Worth’s ideas on the value of oral 
examination against a written paper. 

Mr. Worth replied that the subject of examination as a whole 
was a very complex one, but he thought the oral examination had 
a definite value, and of course it had been part of the Degree 
examination of University courses for many years. He felt that 
oral examinations gave an opportunity to the student of saying the 
things which he could not put down on paper! It also gave the 
examiner an opportunity of assessing the student as an individual. 
The proceedings terminated with a vote of thanks to Mr. Worth. 
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Why a STEEL CASTING ?... 


because the teeth of these intricate cutter castings 
(there are 140 teeth in each casting) are required 
to have high mechanical strength and to be 
capable of resisting considerable abrasive 


action. Were these parts, with their 










mechanical strength and complex form, 
to be produced by any other process, 
their cost would be several times 


that of these steel castings. 


These cutters are components of a machine 
which breaks down a particularly glutinous 
and fibrous cellulose. used in the production 

of Viscose. ¥ The cellulose fibre, which in 
this particular form is very abrasive, is ground 
between the teeth of the cutters. A high carbon 
steel was selected in order to provide the necessary 
resistance to the abrasive action of the fibre, and 
by suitable heat treatment, a mechanical strength of 


55 tons per square inch was imparted to each casting 
% Viscose is the solution used in con- 
nection with Viscose rayon spinning. 


How were the teeth located so accurately? Well--that 
is an example of “know how” in a steel foundry If 
the properties of steel are required, and the design is 


complex, consult your steel founder 


Vou can make wider USC of steel castings... 


The Secretaries, British Steel Founders’ Association, 301 Glossop Road, Sheffield. 
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Asaving of 75°, in electric power can be 
made by conversion of existing presses 
from accumulator system to the direct- 
hydraulic system. There are many other 
advantages to be obtained from conver- 
sion to direct operation with ‘Electraulic’ 
High-Speed Pumps, which give working 
pressures up to 7,000 p.s.1. and direct 
electric drive at 1,500 r.p.m. 

The press illustrated is a 100 ton three- 
ram 4 upsetting press installed 
in1942. All three rams are independently 
controlled —10 tons to 100 tons— by a 
turn of a knob. 


(Illustration by courtesy of The Hunslet 
Engine Co., Ltd., Leeds). 
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CLEANING & DEGREASING 
MACHINES 
) 
S 
T 
Saving 
| of time 1s 
i 
| conservatively, 
estimalé 
at 200 , 
per cent 
Extract from “ The Factory Manager” 
i A bai bottleneck was cleared by the installa- 
ton of Dawson washing plant for cleaning all. 
components in p-ocess. Working athree man 
d : team on day and night sh ft they found the 
paraffin spray-booth system inefficient, and Manufactured by 
unhealthy, there was, moreover, frequently a 
backlog of work piling up. The Dawson DAWSON BROS. LTD.,” GOMERSAL, LEEDS 
washers are expensive, but the savings they ™ = 
effect are remarkable. The n ght shift has a 
begs poe pal on this job ; degreasing, hot Sole Distributors & Consultants 
rinsing an rying of all components manu- 
iavreden ich ie ceece ges © DRUMMOND-ASQUITH (silts) LTD 
i h i jon. i 
of time is conservatively estimated at 200 per KING. EDWARD HOUSE, NEW ST.. BIRMINGHAM 
cent on this ‘ mucky’ but essential operation. * Telephone : MIDLAND_3431-2-3 
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a ee : 
pm@epe) oS & GAUGES LIMITED 





HARPER ROAD - WYTHENSHAWE - MANCHESTER 


PHONE: WYTHENSHAWE 2215. GRAMS : PNEUTOOLS, PHONE 





Ww +A OS 
ry yo ” yw 
L Ca } your ® 4 oye ; 


JIGS-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hinds 


Up-to-date shops specially laid‘out and _ 
equipped for making, on a production | 
basis, every type of precision ground} 
gauges; limit snap, form, calliper, taper} 
and special purpose gauge, as well as} 
jigs and fixtures of all kinds, press tools, moulds } 
and special purpose machines. Highest class} 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED) 





Te RE OT 












Guaranteed Precision Accuracy 
sn ED 


Members of the Gauge & Tool Makers’ Association 
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CHAMPIONSHUIF 
LIFT 961" tbs 
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LIFT IT BY 





King Electric Chain Pulley Blocks save time and 
effort and speed up output. This means more 
production and bigger profits. There is scarcely 
any process involving lifting 
and shifting which cannot be 
greatly helped by a King 
Electric Pulley Block. 





Capacities from 5 cwts. to MAY 2-13 
CASTLE BROMWICH 
10 tons all fitted with patent BIRMINGHAM 


STAND No. 


for illustrated booklet on D404 


lifting and_ shifting. 


GEO. W. KING LTD. 


MAKERS OF ELECTRIC PULLEY BLOCKS, CRANES & 
CONVEYORS. WRITE FOR ILLUSTRATED BOOKLETS. 


P.B.B. WORKS, HITCHIN, HERTS 





safety limit switches. Write 
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GIVE YOU VALUABLE 
INFORMATION 


—on how Hoover F.H.P. Motors will 
increase your customers’ satisfaction. 


ECAUSE there are so many jobs a 
Hoover Fractional H.P. Motor 
will do supremely well — so many 
ways it can increase CUSTOMER 
SATISFACTION for makers of 
tools and equipment — we have 
created a staff of Technical 
Representatives to provide 
manufacturers with the latest 
up-to-date facts and information. 
We will be glad to arrange for 
one to call and discuss your 
; problems on the spot. He can 
, show you how these energetic 
_} hard-working motors can be 
j housed in a minimum of space; 
~~ how they can be adapted for your 
- own purpose. If you require 
Fractional H.P. Motors that will 
give smooth, trouble-free power 
and stand up to continuous hard 
usage, take the first step TODAY i 
—write and ask for the HOOVER * 
Technical Representative to call. 





HOOVER LIMITED * INDUSTRIAL PRODUCTS DEPT, + PERIVALE - GREENFORD ~- MIDDLESEX 
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THE CINCINNATI HYDROMATIC 
MILLING MACHINE 





Combine Operations—Reduce Costs 


From a bed-table unit of appropriate size, the addition of standard 
and complementary units produces the Hydromatic Milling Machine 
suited to the requirements of the chosen component, enabling the 
maximum number of operations to be performed simultaneously. 
Investigate this system of construction in relation to your own needs 
and obtain increased production at less cost. 


CIN CUNINAAT 


CINCINNATI MILLING MACHINES LIMITED, TYBURN, BIRMINGHAM, 24. 
Sales Representatives for Great Britain and Northern Ireland: 
Charles Churchill & Company Ltd.. Coventry Road, South Yardley, Birmingham, 25 
Sales Representatives for Eire: Booth Bros, Ltd., Dublin. 








ELECTRICAL 
TESTING 
INSTRUMENTS 








PRICE 


£19: 10s. 


Size: 8” X 7)” X 4)” 
Weight : 6} Ibs. (including leads) 


Sole Proprietors and Manufacturers : 
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OMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LTD. 


WINDER HOUSE* DOUGLAS STREET ~ LONDON: S.W.1 





The world’s most widely used combina- 
tion electrical measuring instrument. It 
provides 50 ranges of readings on a 
5-inch hand-calibrated scale fitted with 
an anti-parallax mirror, and is guaran- 
teed accurate to B.S. first-grade limits 
on D.C, and A.C. from 25 c/s to 2 Kc/s. 


The meter will differentiate between 
A.C. and D.C. supply, the switching 
being electrically interlocked. The total 


resistance of the meter is 500,000 ohms. 


CURRENT : A.C. and D.C. 0 to 10 amps. 
VOLTAGE: A.C. and D.C. 0 to 1,000 volts. 
RESISTANCE : Up to 40 megohms. 


AUDIO-FREQUENCY POWER OUTPUT: 
0 —2 watts. 


DECIBELS : -25Db. to +16Db. 


The instrument is self-contained, com- 
pact and portable, simple to operate and 
almost impossible to damage electrically. 
It is protected by an automatic cut-out 
against damage through severe overload. 


Various accessories are available for 
extending the wide ranges of measure- 


ments quoted _above. 


Write for fully descriptive pamphlet. 


Telephone: VICTORIA 3404/9 
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ARE YOUR 
METHODS OF 


Hardness 
Testin 


UP TO DATE? 


Hardness testing machines are necessary 

to Metallurgists, Research and Production 
Engineers, Inspection Departments, Heat 
Treatment Departments, Public Works 
Contractors, Technical Colleges, etc. The 
Testing Machine Division of W. & T. Avery, Ltd.. 
includes a staff of specialists whose 

knowledge and experience are at your service. 

If you have a testing problem, write to us. 


FOR BRINELL AND 
DIAMOND PYRAMID TESTS no. 6404 


Diamond Pyramid or Ball Penetrator, 187.5 kg. 
maximum load. Built-in projector giving 
magnified image of impression. Up to 300 
tests per hour on production. 


FOR ROCKWELL TESTS wo. 6402 


Diamond Cone or Ball Penetrator.Can be used 
in the production line on finished or hardened 
surfaces. Direct reading up to 300 tests per 
hour with unskilled operator. Minimum 
disfigurement of work. 


FOR BRINELL TESTS we. 640: 


Ball Penetrator, 3000 kg. maximum load. Used on 
raw materials or components in laboratory or 
workshops. Hydraulic powered with finger-tip 
control and adjustable rate of loading. 





¥* In addition to the above Hardness Testing 
machines, the Avery range comprises machine, 
for Impact, Fatigue testing and Dynamic 
Balancing, etc. 


W. &. T. AVERY, LIMITED VER’ 
Soho Foundry, Birmingham 40 
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Whether or not the careful tricyclist out- 
lives the reckless roadhog, care certainly 
lengthens the life of zinc alloys. The careful 
elimination of harmful impurities from zinc 
gives MAZAK Alloy its great durability. 
Because MAZAK is based on 
Special’ Zinc of 99.99+% purity, the 
objections to early die casting alloys have 
been overcome. Inter-crystalline corrosion 


* Crown 


— which causes distortion and disintegra- 
tion — has been banished. Every batch of 
MAZAK is spectrographically examined for 
purity and composition. 

Other advantages of MAZAK include high 
tensile strength; high impact strength; 
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dimensional stability; ductility; suitability 
for complex shapes and thin sections; high 
corrosion-resistance ; low finishing cost and 
ease of plating. Above all, MAZAK provides 
the optimum combination of these qualities. 





7 = 


=— 





I aa 


When such qualities are essential to die , 


castings, use or specify MAZAK Alloy. 


Uy 


IMPERIAL SMELTING CORPORATION LTD, 37 DOVER STREET LONDON W.1 
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This high-speed Cable Strander. 
running at 1200 r.p.m., created very 
serious vibrations and made a nerve- 
wracking noise. The installation of 
10a Vibro-Insulators (a_ British 
Tyre & Rubber Company product), 
effected an immediate and lasting 
cure. 


UBBER-TO-METAL components such as Vibro-Insulators for 
machinery, engine mountings, rubber-lined tanks and pipes, valves, 
bearings, etc., are outstanding products of the B.T.R /Silvertown Group 
but part only of its comprehensive service to industry. 
Tyres, hose, belting, mouldings, linings and coverings are engineered to 
pay for themselves wherever rubber can lighten labour, prolong the life 
of manufactured goods or make their production and usage safer, cheaper, 
more efficient . . . 


THE B.T.R./SILVERTOWN GROUP 
HERGA HOUSE - VINCENT SQUARE - LONDON : S.W.1 
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P. V.E. 
DIAMETER MEASURING 
MACHINES CAN BE USED 
FOR PLAIN OR SCREW 
DIAMETER. 


THEY ARE MADE IN A 
RANGE OF SIZES:— 


0” mn i 
4+ 
Y—P 


0”— 7” 





O-? DIAMETER MEASURING 
MACHINE ( ///ustruted 


PITTER GAUGE & PRECISION TOOL CO., LTD. 


MARKET ST., WOOLWICH, LONDON, S.E.18 
PHONE: WOOLWICH 4252 
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ENGINEERS SMALL TOOLS 


MILLING CUTTERS 





HOBS & FORM CUTTERS 





REAMERS & DRILLS 





? 


DRILL CHUCKS 








OIL & SUDS PUMPS 


STANDARD AND 


“CARDINAL” BLADED MILLING CUTTERS 
“CARDINAL” INSERTED BLADE FACING 
HEADS - “CARDINAL” DRILL CHUCKS 3 JAW 
“CARDINAL” RAPID SLIP DRILL CHUCKS 
“ CARDINAL" TAPPING ATTACHMENTS 
“ CARDINAL" GEAR PUMPS FOR SUDS & 
OIL “ “CARDINAL” MACHINE VICES 
“CARDINAL” COUNTERBORING SETS 





‘ap 


MACHINE VICES 





SPECIAL TOOLS 


HIGH SPEED STEEL MILLING CUTTERS 
INCLUDING SIDE & FACE CUTTERS, FACING 
CUTTERS, SHELL END MILLS, ANGLE CUTTERS, 
HOLLOW MILLS, GEAR CUTTERS, END MILLING 
CUTTERS, HOBS & FORM CUTTERS * REAMERS 
—SOLID & ADJUSTABLE TWIST DRILLS 
COUNTERBORES, JIGS & FIXTURES 


THE BROOKE TOOL 


MANUFACTURING COMPANY 


WARWICK ROAD GREET 


BIRMINGHAM I! 


LIMITED 


Phone Victoria 2323 
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A ‘STRAIGHT LINE’ IS THE SHORTEST 
DISTANCE BETWEEN TWO POINTS 











In production engineering, the two points are raw material and output. And the ‘ straight 
line ’ we have particularly in mind are the numerous neat or straight oils which bear the 
FLETCHER MILLER brand. Some of these now at the service of engineering are listed 
below. They produce clean finished work and relieve cutting tools of much avoidable re- 
grinding or re-setting. The sulphur-bearing grades are made by special process which 
ensures that the anti-weld and film improving properties of this addition remain in the oil 
to the end of its service life. The varied requirements of metal machining are adequately 
met in one or other of the 16 straight oils we have in regular production. These guaranteed 
duty cutting oils are well worth practical investigation. 


Our straight cutting oils include 


SWIFT sulphurised oils in three distinct grades for operations ¢ s contrasted as 
heavy duty gear cutting to high speed milling. 


PALE SWIFT (non-sulphurised) oil for general duty repetition work on 
automatic lathes. 

LARDEDGE, the lard oil substitute (non-sulphurised) recommended for 
use on either ferrous or non-ferrous materials. 

PALE SWIFTEX, highly fatted for exacting duty. 


DARK SWIFTEX 9 a sulphurised heavy duty oil where maximum pressures 
and long difficult cuts are encountered. 


SWIFT -GRINDEX, for servicing production thread grinders, cutting 


from the solid bar, without wheel glazing or misting. 
Always depend on 
Cutting © 


—— 
HEAD OFFICE & WORKS: * Flu Wks BRANCH WORKS: 


ALMA MILLS oe = SILVERDALE ROAD 


FL ETCHER B HAYEs 











HYDE 

Near MANCHESTER a = MIDDLESEX 

Phone: HYDE 731 a ILL 74 L TD BILHAY STREET 
Grams: EMULSION, HYDE WEST BROMWICH 


Ask for our new broc‘iure ‘CUTTING FLUIDS’ 
CF il 





Lig 
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The old method of carburising by packing the components in boxes with 
ng compound is today being superseded. Carburising in gas is the modern 
method, and Birlec furnaces and gas preparation units—available for 





batch or continuous production—are ideal for the purpose. 
Ilustrations—A & B—stationary batch furnace installations, C—a rotary 
drum batch furnace, D—a continuous furnace. For details of the process 
and the range of standard Birlec equipment, write for publication No. 70. 


a | BIRLEC LTD - ERDINGTON - BIRMINGHAM 24 


, ' In Australia: Birlec Limited, Sydney, N.S.W. In Sweden: Birlec Elektrougnar AB, Stockholm 





~ fe nen 
NICH Wise F ee CLL 
SI} vey yu 
-UIDS’ Light Alloy Treatment Induction Melting Pottery Firing Wire Heat Treatment Annealing 
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Each cleaning problem studied individually 












INDUSTRIAL 
CLEANING 
MACHINES 





This illustration shows 
a machinecleaning 
crank cases in the pro- 
duction line. 

It is equally capable of 
cleaning small parts in Photographs by courtesy of ‘‘Machinery.” 


ne a 


i 
Sole Agents for Great Britain : : 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1/ 


Designed and manufactured by : 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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Heat’s natural instinct is to play truant 
from all surfaces which generate, store or 
convey it. Few people realise that if a 1” 
steam pipe with a surface temperature of 
2co C is unlagged for 20 ft., the heat 
lost by radiation and convection may 
waste nearly half a hundredweight of 
coal in the course of a working week. 
Most likely your heated surfaces are 
lagged. But are they all lagged efficiently? 
Are regular checks carried out to ensure 
that insulating material is in good condi- 
tion everywhere — including that dark 
corner where the pipes can’t be reached 
without a ladder ? Is the thickness of the 
material sufficient for the temperature 
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Hear CAN BE KEPT IN Too | 


of the surface it covers? Are you sure 
that flanges and valve bodies have not 
been left naked to make maintenance 
easy? The heat loss from a bare flange 
may be as much as that from a foot or 
more of bare pipe. 

Proper lagging of boilers, cylinders, 
steam pipes and other heated surface pays 
the highest dividends in fuel efficiency 
for very little capital expenditure. By 
the way, have you referred to “ The 
Efficient Use of Steam” by Oliver Lyle ? 
It can be ordered through any book- 
seller (886 pp., 15/- net), or obtained by 
writing to H.M. Stationery Office (15/9 
post free). 


YOUR REGIONAL FUEL OFFICE 


REGION ADDRESS 
Northern Government Buildings, Ponteland 7 Newcastle-on-Tyne, 5 
North-Eastern Century House, South Parade, Leeds, 
No-th-Eastern Mount Pleasant School, Sharrow pedi Sheffield 
North-Midland Block 7, Government Buildings, Chal 
Eastern Shaftesbury Road, Brooklands Avenue, — 
London Mill House, 87/89, Shaftesbury Avenue. 
South-Eastern Forest Road, Hawkenbury, Tunbridge Welis, Kent 
Southern Whiteknights, Earley, Reading 
Wales 27, Newport Road, Cardiff 
South-Western 12/14, Apsley Road, Clifton, Bristol, 8 a 
Midland Temporary Office Buildings, Hagley Road West, Birmingham, 17 
North-Wester 1 Burton Road, West Didsbury, Manchester, 20 
Scotland 145, St. Vincent Street, Glasgow, 
Scotland $51, Cockburn Street, Edinburgh, 1 
Scotland 1, Overgate, Dundee 


ISSUED BY THE MINISTRY OF FUEL AND 


TELEPHONE 
pay _— 


Leeds 30611 
Sheffield 52461 
Nottingham 77711 
Cambridge 56268 
Gerrard 9700 
Tun. Wells 2789 
Reading 61491 
Cardiff 9234 
Bristol 38223 
Bearwood 307! 
Didsbury 5180-4 


fort Drive, Nottingham 


C.2 Glasgow City 7636 


Edinburgh 3488! 
Dundee 2179 





POWER 
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How far between raw material 


and finished product ? 


Yo can measure it by the cost of time and material ; 
time taken in operations and material used up. 

Brass rod and bar extruded to McKechnie close limits 
cuts operational time and conserves valuable material. 


It is also better metal. 





“KS 


for nae 
BRASS &© BRONZE 
EXTRUSIONS 


McKechnie Brothers Limited, Metal Works : Rotton Park St., Birmingham, 16 
Copper Sulphate & Lithopone Works, Widnes, Lancashire 
Branch Offices: London, Leeds Manchester, Newcastle-on-Tyne 
McKechnie Brothers S.A. (Pty ) Ltd., P.O. Box 382, Germiston, South Africa 
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STEEL PRODUCTION .. . . 
1948 — 14-87 million fons 


Valuablejscrapjis still lying dormant in the backyards of industry. 

This scrap — every ton of it — is urgently wanted by the steel- 

maker if we are to have all the steel we need, so get in touch 
with a WARD DEPOT NOW. 





T.W.W. Representatives cover all parts of the country 


SHEFFIELD. LONDON. MANCHESTER. 
ag Silvertown E 16. 00 Geperdtn Cot 
"Phone 26311. ra . 
"Phone Alb. Dock 2841, 'Phone Blackfriars 6348. 
BIRMINGHAM. Columbia Whart, 
Adderley Park Works, -Phone'Tiibery 237 BRISTOL. 
Bordesley Green Road, 9. ¥ by hy 
veeieeeeere MIDDLESBRO’. ‘Phone Fishponds 53253. 
PRESTON. ————- 
. WISHAW. 
The Docks. "Phone 3481. Clydesdale Works. 
Phone Preston 86285. ‘Phone Wishaw 26. 


BARROW-IN- FURNESS 


INVERKEITHING. Ram 
Admiralty Harbour. sees stay ORITON FERRY. 
Phone Inverkeithing 63. "Phone Briton Ferry 3166. 
LIVERPOOL. 
HAYLE. 189/190 Regent Road, MILFORD HAVEN. 
Carnsew Yard. Bootle. Castle Works. 
"Phone Hayle 2291. *Phone Bootle 3885. *Phone Milford Haven 76. 


THO? 


IS LINES 


W. WAR D 


AELBEORN WORKS 


TELEPHONE 26311 


TELEGRAMS 


i oe 


SHIEEF EEE & ED 


FORWARD SHEFFIELD 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -W.C;2 
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N ORTON Grinding Wheels 
enable the mest exacting 
requirements of centreless 
grinding to be met satisfactorily. 
These whee'!s can be fitted to 
specific jobs to give :— 


















RAPID, FREE CUTTING ACTION. 
LONGER WHEEL LIFE. 
MORE PIECES PER DRESSING. 
LESS REJECTIONS. 
INCREASED RATE, OF 
PRODUCTION. 
Illustration shows the grinding 
of bottom bracket axles at the 
rate of 720 per hour with 
Norton wheels. 


Norton specialists will be glad 
to offer advice on the selection 
of wheels for the work to be 
done. 


‘> NORTON ABRASIVES 
- eacate ss —" 


—————— co 


FROM 
Norton Grinding Wheel Co. Ltd., Welwyn Garden City 
OR ASSOCIATED COMPANIES IN SIX# COUNTRIES 


Alfred Herbert Limited, Coventry 
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PRESS TOOLS 
LARGE or SMALL 





We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 


ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 


22, Hythe Road 
WILLESDEN 





WILLESDEN 





Telephone : LADbroke 3484-5-6 
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HERBERT ( 

















y 


EDGWICK No. 2 CARBIMIL 


LONGITUDINAL FEED (Automatic) 20in. 
SPINDLE TO TABLE MAX. 12in. 





A powerful, robust machine for heavy repetition : 
milling with carbide or high-speed steel cutters. Climb : 
cutting or normal cutting. Quick-power traverse 300in. 
per min. in both directions. 

15/5 H.P. motor. Spindle speeds up to 990 r.p.m. 

Cutter protection by special overload devices. 


IMMEDIATE DELIVERY 
ALFRED HERBERT LTD: COVENTRY 
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wHat ARDOLOY wit vo 


This nickel-chrome steel Coventry Chuck Scroll 
is being machined on a Herbert No. 3a Auto Lathe 
in 3? minutes, using Ardoloy Tools. 





Let us carry out tests in your Works, we may 
be able to show substantial savings. 


Ardoloy, a B.T.H. product, is supplied as loose 
tips or tipped tools in grades to suit all requirements. 


AER Laing Fit * 


SOLE DISTRIBUTORS : 


ALFRED HERBERT LTD - COVENTRY 











JOURNAL OF THE INSTITUTION OF PRODUCTION’ ENGINEERS 


Patent UNIVERSAL BALL JOINTS 


For all types of remote control, accessory drives, etc. 
Efficiency 98°, maximum, 92°, minimum N.P.L. certified. 
The lightest most compact joint made. 


ONLY THREE WORKING PARTS 
FORKS SOLID WITH JOINT 
HALVES 
HARDENED AND GROUND 
WORKING FACES 
LARGE BEARING SURFACES 
SHROUDED FORKS GIVE 
MINIMUM DEFLECTION 
9 SIZES. BORED FOR SHAFTS 
RANGING FROM }#in. TO 1% in. 
DIAMETER 

WE ALSO MANUFACTURE \HOOKE’S TYPE UNIVERSAL JOINTS IN THE SAME RANGE OF SIZES 


The PRECISION ENGINEERS 
MOLLART 22223 
SURBITON subtea at 

ELMbridge 2/3/4 
ENGINEERING co. LTD. Grane: ann Surrey 


nares 











(Ti. CROMWELL 


oe ” 
9 31’ SS. & S.C. LATHE 
« ole S800 & S800M (METRIC) 


TEPLESS spindle speed changes with 
r.p.m. indicator. 

Feed changes by dial. Magazine for screw- 
cutting. 

Standard threads cut without use of change 
gears. 

Metric, B.A. and other threads cut by using 
enclosed change gears. 

High speed spindle in precision adjustable 
plain bearings. 

Spindle pulley independently mounted. 

All-electric spindle drive, gearless except for 
the back gears. 

Verniers reading to .000/ in. for saddle 
traverse and slides. 

Hardened bed, steel cabinet base. 





A Machine of Incomparable Refinement and Precision 


BRITISH 





















PARKSHOT, RICHMOND SURREY, ENGLAND 


PRODUCT 
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in: he form of 
@ Tungsten Carbide Tips and Tipped Tools 
@ Die Pellets and Dies for All Purposes 
@ Wear Resisting Parts 
@ Tungsten and Molybdenum Rod, Wire, Sheet and Strip 


Technical Representatives are always available for consultation and advice. 





Visit our Stand No. D709 


AT BIRMINGHAM BBS RSE may 2-130h, 1949 





PROTOLITE LIMITED 


(A subsidiary company of Murex Ltd.. Rainham, Essex) 


CENTRAL HOUSE +: UPPER WOBURN PLACE - LONDON - W.C.I 
Telephone : EUSton 5666 & 6929 Telegrams : Amusingly, Kincross, London 
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To use old-fashioned methods for 
moving materials about the factory not 
only wastes labour but hamstrings produc- 






















tion. The modern way is to do away with 
donkey-work by using swift, electrically 
powered “ Electricar ” works trucks. 
May we send you details showing how 
“ Electricars * can help in your production 
problem ? - Write to Crompton Parkinson 
Ltd., Crompton House, Aldwych, W.C.2. 
Telephone cHAncery 3333. 


ELECTRICARS 
—J 


increase productivity 











dC enitiss 
MADE 


UNIVERSAL JOINTS 





ON ADMIRALTY, WAR OFFICE 
AND AIR MINISTRY LISTS 


Price lists on application. 


MOTOR GEAR & ENGINEERING CO. LTD 


ESSEX WORKS + CHADWELL HEATH - ESSEX 
Telephone : SEVEN KINGS 3456 tsunts). 
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OF American design and 
British workmanship, 
these “‘ American” 3-way 
Vertical Hydraulic Broach- 
ing Machines are general 
purpose machines adapt- 
able to many different 
operations including surface 
broaching, push down and pull 
Jown broaching for internal 
work. 

Features include Hardenedand 
Ground Ways, Removable 
Work Plate, Speed Control, : 
Automatic Lubrication, Safety * Write today 
Control. These Machines are for full 

easy to operate, are highly details 
productive and very flexible in ¥ 
operation. 

Sizes range from 4 to 8 tons 

capacity with24”strokeand6 to 

15 tons capacity with 36’ stroke. 





Full technical as- 
sistance is avail- 
able, and we will 
gladly give you prompt and 
free advice in connection with 
any broaching operation. Can be 
: supplied completely tooled for one 
i or more operations if required. 


ROCKWELL 


MACHINE momen s LT @ 
ROCKWELL HOUSE - SECOND WAY - EXHIBITION GROUNDS - WEMBLEY - MIDDLESEX - Phone: WEMBLEY 5353 
. 
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FOR RELIABLE METAL CASTINGS 


SPECIFY 





REGISTERED TRADE MARK 


The Technically Controlled Castings Group 
18 ADAM STREET, LONDON, W.C.2. 
LAKE & ELLIOT, LTD., BRAINTREE . SHOTTON BROS., LTD., OLDBURY 


S. RUSSELL & SONS, LTD., LEICESTER * HENRY WALLWORK &CO., LTD., MANCHESTER 
ALEX. SHANKS & SON, LTD., ARBROATH * JOHN WILLIAMS & SONS (CARDIFF) LTD 

















PRESSURE REDUCING VALVES 


Designed and produced by 
experts, these valves give a 
maximum flow with immedi- 
ate sensitive pressure control 
and minimum sympathetic 
drop with variations of up- 
stream pressure. 

No glands, no sticking or 
chattering, readily accessible. 
Well-made and perfectly 
balanced these valves give 
excellent service under all 
conditions. 

Please state purpose of valve 
when ordering. 


Guaranteed for 12 months. 


WILLIAMS © JAMES 


(ENGINEERS) LIMITED 
~ GLOUCESTER Bey SMES (Ener Pw Gtan O 


FECEPr eS SCRE : 2URZT Cz. LIES) 


CALLER L 


. 
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is MONEY 





# 


The Gledhill-Brook Company was 
intimate with the early problems | 
associated with the design and 
production of time recording 








machines, and was first in produc- 
ing efficient electric impulse 
recorders with accurate time- 


keeping free from dependence on electric frequency or external 
influence. Wages and cost methods have a time basis — that 
is where we are concerned to help. 

A large number of time recording models is now available 
covering most of the known needs for wages and labour cost 
control. One of industry’s immediate 

needs is the reduction of waste—the 


CLEDHILLBROOK 


TIME 


RECORDERS 


GLEDHILL-BROOK TIME RECORDERS LIMITED 


20 EMPIRE WORKS 





HUDDERSFIELD 
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Automatic Feeds forany Press 


CONSULT 


UMPHRIS 


THE PRESS EXPERTS 





HUMPHRIS AND SONS LTD: 94 PARK ROAD: PARKSTONE: DORSET 











For time and motion study, 
process control, production 
timing, and for a host of other 
occasions, a Stop Watch can 


give invaluable aid, but it must be accurate to a fine degree. AN D 
Stop Watches can be supplied in several standard patterns and 


also calibrated for special purposes; and all are backed by a 

comprehensive repair service. Each watch is individually MOTION 
examined and checked against a standard Chronoscope before 

despatch, and is guaranteed for 12 months. 

For over a century and a half, Camerer 

Cuss have been renowned for accurate STUDY 


timekeepers of all kinds. 


At Camerer Cuss 
you will find mel CLAMERER CUSS 
very good clocks as a con ~ 
well as watches for Makers of Good Clocks & Watches since 1788 
poe eil end ngpect]) NEW OXFORD STREET - LONDON - W.C.1 ) 








our selection. Also 91, Kingsway, W.C.2 
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For High Class Production 


or Toolroom Work 


TYPE 13 





) 13” SWING PRECISION LATHE. 
Flanged Vee Rope Motor Drive ; 
it om our Self-Adjusting Clutch 
Middle Bearing to Spindle 
N Cw Ran ge Final Drive to Spindle by Vee Ropes 
NY Patent ‘‘ Fastlock ’’ Spindle Nose 


¥ 4 ° Wide Range of 12 Spindle Speeds 
I a to 3 O Swing Wide Range of Threads 


CATALOGUE and i, Oe ae 


PARTICULARS on request { Dean SMITH = Grace Ltd 


THE LATHE PEOPLE 


) 2 CGAY ENGLAND 
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TWO OF THE 


RANGE THAT ARE 
ALWAYS IN DEMAND 


RT. 140 
SINGLE 40 WATT 4FF, TROUGH 
LIST: £5. 12.6. 


AS USED ON ALL 
GOVERNMENT 
TRADING ESTATES 


AND BY LEADING = 
HOSPITALS & TWIN 40 WATT 4FT TROUGH 


LIST: £8. 2. 6. 
INDUSTRIALISTS 


|] C-W-C EQUIPMENT LID. cy.cronissitrLonvonss wit relsvictoria 203 


detente prc a L 


Heating 


















400 W 
MYCALEX 

PANELS 
€ 
COLD CORNERS : OFFICES : NISSEN For control and economy utilise 
HUTS : STORES : TEMPORARY BUILDINGS the MYCALEX THERMOSTAT in con- 
LAVATORIES : GARAGES (anti-frost) junction with these and any 
OVENS : DRYING CABINETS, ETC. j 


other electrical heater. Apply 
SHOCK Proof... FIRE Proof...FOOLProof for details to— 


THE MYCALEX CO. LTD., CIRENCESTER, GLOS. 
| 


MY 20 
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Forgive our enthusiasm 


but to us 


these 


are greater than 


THE PARTS, in this case, are the rims and 
other components of a side drum. They 
are zinc alloy die castings (the rims being 
fourteen inches in diameter) chromium 
plated so that the drummer can dazzle 
the eye as well as bombard the ear. And, 
as a drum has to take a good many raps, 
the use of zinc alloy die castings is a 
tribute to their soundness. 


Why the parts are die cast in zinc alloy 

During twenty-five years’ experience in 
drum making the manufacturers have 
acquired complete confidence in zinc 
alloy die casting as the best method of 
making large quantities of attractively 
designed components, which will take a 
brilliant plated finish with the minimum 
of mechanical operations. Not only the 
rims but other metal parts, some requir- 
ing close tolerances so that they can be 
fitted together dead-accurately, are die 
cast and plated. 


Other musical instruments 


Zinc alloy die castings are used in 
other drums besides the one illustrated, 
as well as in concertinas and woodwind 
instruments such as the clarinet with its 
delicate key work. 


Some facts about zinc alloy die casting 
Speed is the essence of the die casting 





this whole 





process — the shortest distance between 
raw material and finished product. Zinc 
alloys are the most widely used metals for 
die casting because they ensure — 
STRENGTH : Good mechanical properties 
for stressed components. 

ACCURACY : Castings can be made practi- 
cally to finished dimensions and need 
little or no machining. 

STABILITY : Close tolerances are main- 
tained throughout the life of the casting. 


Hence the widespread war-time use of 
zinc alloy die casting for fuses, gun sights, 
periscopes, tank carburettors, etc. 


British Standard 1004 


Alloys conforming to B.S. 1004 should 
be specified where strength, accuracy and 
stability are essential. 


ZADG: 


ZINC ALLOY DIE CASTERS ASSOCIATION, 
LINCOLN HOUSE, TURL STREET, OXFORD. 
TELEPHONE : OXFORD 48088 
ZINC ALLOY DIE CASTINGS PLAY AN IMPORTANT 
PART IN THE EXPORT MARKET 
Enquiries about the uses of zinc alloy die cast- 
ings are welcome. Publications and a list of 

Members will be sent on request. 








Lx 

















Yes — any craftsman will say that of 
** Pryor” steel type. He will give you the 
reasons too — precision engraved, carefully 
controlled heat treatment, absolutely inter- 
changeable with uniformity of impression 
in six stock sizes—a fine product which 
inspires fine workmanship. 

























MARKING DEVICE »S 
EDWARD PRYOR & SON LTD. BROOM ST. SHEFFIELD 





2 CAM action VICE ron PRODUCTION & 


mM 








JAWS — 4)” x If” OPENING — 3)’ EX STOCK !! 

OVERALL—1!2” x 8” WEIGH T—36 Ibs. FROM 

JAWS are interchangeable and soft jaws 

for machining to component shape are Cc. H - JOYCE Loo. 

available. 40 MONKTON ST., LONDON, S.E.1! 
mT 


We 


QUUUUUUUUUVUNVVUNUU144U004UUUUUUUUUUOUUUUUOOULAAAHAAENALUUUOUUOOUOU OOD AAOOG AOAMAAAAUUOO UOT 
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Prra MAX 


 ORMLINE 


ry 





MACHINERY 


cm 

One of the many PRECIMAX 
jobs at The Austin Motor Co. 
Led., Birmingham, is the grind- 
ing of axle shafts as illustrated. 
As is usual in this factory the 
highest standard of accuracy 
and finish, combined with maxi- 
mum output, is called for. 
Reports tell us that PRECIMAX 
grinders are meeting every 
demand. 





JOHN LUND, LTD., CROSSHILLS, KEIGHLEY, YORKS. 


Mice 
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The exclusive Abwood 

Chip Breaker Grooving attachment 
. . constant centre height to grinding 
point at all angles .. these are only 
two features of the Abwood Concentre 
Machine. A Precision Machine for 
grinding and lapping Carbide tipped 
tools or accurate grinding of high speed 
steel tools, with perfect angle control. 


™* ABWOOD 
CONCENTRE 





CARBIDE TOOL GRINDER 


THE ABWOOD TOOL & ENGINEERING CO. LTD. Princes Road, Dartford, Kent. Tel.: Dartford 2258/9 


Unproductive times can be considerably shortened by the use of 
CLINO- CLAMP standard clamps on all types of Machine Tools. They 
supersede the improvised packing pieces and holding down fixtures so often 
used in the machine shop. They are compact, rigid, give a positive grip 
and owing to very low over-all height they allow maximum clearance for 
cutting tools. 

Six different types of clamp are available, ane a combination of different 
types can be used for irregular shaped work 
A fully descriptive folder will be sent on request. 


AN) \ vi Machine Tool Company imited 


RKS WAVERL ALBANS HERT 









2258/9 


YPE M.F.L! 











Take a look at industry’s most versatile 
fixing tool—the Nelson stud welding gun. It 
welds studs to steel 14 times faster than the 
old method of drillingand tapping. It weighs 
only 5 lbs., is easy to operate and absolutely 








This all-welded crankcase with Nelson welded studs 
was designed from the start for production with 
Nelson gun. There is no distortion or weakening 


of the parent metal* when Nelson studs are used. 


JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


if you use STUDS 


vou "ll go for this 
LINE A SHOT 


safe. It makes every weld neat, uniform and 
immensely strong, because from the touch 
of the trigger the welding operation is com- 
pletely automatic. 

The wide range of Nelson fastener studs and 
the versatility of the gun enable you to use 
studs for jobs where studs were never used 
before—wherever you need to fasten anything 
to steel. This is why production engineers in 
more.and more industries are going over to 
Nelson stud welding. Send today for the new 
Nelson Brochure and learn about this time- 
saving cost-cutting production technique. 


NELSON 


STUD WELDING 
SERVICE 


CROMPTON PARKINSON LIMITED 
PLANT DIV SION 
CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
ae 
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ROBERT RILEY LIMITED [ Es. | Telephone : Rochdale 2237 (4 lines) 
Milkstone Spring Works, Rochdale | 1821 | Telegrams ‘Rilospring’ Rochdale 


PRESS TOOLS 
eo 


; MOULDS 


AND JIGS 





TRAMWAY PATH 
HAM 
REY 


Phone : Mitcham 1624-5-6. 
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The Broomwade Air Force 
will apeed production 


Engineering ingenuity has always striven to 
produce mechanical aids to increase produc- 
tion. To make better products, make them 
faster and at reasonabte cost, yet retaining 
the typical Briti:h reliability, will always 
remain a problem for designers and engineers. 


More and more industries are ciscovering the 
advantages of compressed air power‘and the 
Broom & Wade orginisation, specialists in 
compressed air enginzering for 50 years, now 
produce equipment for use in every industrial 
field. Broomwade pn2umatic tools are as good 


as British workmanship ani materials can 
possibly make them, and these are the tools 
whi.h are backing up the production effort of 
the country—helping to produce more, better 
and cheaper goods. F % 


3 tools in 1. The Universal ‘ Supermite” 
outfit, comprising straight drill, right angle 
drill, die grinder. A handy kit for light 
engineering duties. 





















Here is one of our DX range of Chipping 
Hammers — the DXS. A new type of 
plate valve provides higher efficiency and 
smoother handling for the operator. 


5 
7 


THE 
BROOMWADE 
AIR FORCE 

includes Chipping, 
Caulking and Scaling 
Hammers for light 
and heavy duties; 
Riveters of all types, 
Portable and Station- 


We shall be pleased wy 75 Remy Tom, 
e sha asedtosupply ; . ° 

fully descriptive literature on : ne ludin & Drills, 
these and other pneumatic Grinders and Sanders; 
tools upon receipt of your Air Motor Hoists and 


saat Winches. 






ete 


Horsnre 
Borncarmenavenss 


The ‘‘ Broomwaie 
Air Motor Hoist, op- 
erates by a unique, 
crankless, air motor, 
providing a lift up to 
ID 15 fc. with previously 
unattained economy, 
and it is reliable and i P all 
j safe. Other features include automatic Pneumatic Equupment fer purposes 
protective cut-off at top and bottom posi- 


tions, automatically applied brake when B R oo ial & Ww A D E L i M iT is D : 


controls are released, wire rope positively 


guided on drum-rollers prevent riding off. Z 
Hoists are made for IScwt. and 20cwt. loads HIGH WYCOMBE BUCKS. 
Telephone: High Wycombe 1630 @ lines) 

















BR 64dm 
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DONOVANS A-C DIRECT-SWITCHING 





The Size | illustrated is provided 
with undervoltage release and 
three hand resetting overcurrent 
releases. Supplied with push- 


buttons in lid or for remote 





operation. 


DONOVANS 


INOVAN ELECTRICAL C?L'® SIRMINGHAM, 9 
Wm eLegTRicaL ENGINEERS AND See oars. 
TEcusons 2277 (REX) Caams-~DONOVAN, 











“RECENT ACHIEVEMENTS” 


EFC 


OPTICAL TRANSMISSION INSTRUMENT. 

LENS GRINDING AND LAPPING MACHINERY 
THIRD DIMENSIONAL MECHANISM. 

ELECTRONIC SELECTING AND SIZING MACHINE. 
PRECISION MAGSLIP TRANSMISSION. 

GLASS ETCHING AND ENGRAVING MACHINE. 
JIGS AND FIXTURES AD LIB. 


send your enquiries for 
LIGHT PRECISION MACHINERY, JIGS, FIXTURES, etc. to j 


TECNAPHOT LIMITED - TECNA WORKS - RUGBY 


TEL. : RUGBY 4145 

















it 
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AIR COMPRESSORS 





We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “ Reavell, Ipswich.” Telephone Nos. 2124-5-6 











JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 





ENGINEERING MATERIALS 
AND PROCESSES 


(National Certificate Series) 


By L. H, HANCOCK, A.M.I.Mech.E. This book is by an 
experienced teacher of production engineering, and apart from 
its main purpose as a National Certificate textbook it is 
invaluable to students taking courses in this subject, and to 
many others engaged in production engineering work. It 
supplements practical workshop experience with information on 
the preparation of engineering materials and the principles 
underlying the processes employed. 


With over 100 illustrations. 15/- net. 


SIR ISAAC PITMAN & SONS, LTD., Parker Street, Kingsway, London, W.C.2 











APPLIANCES 





The best known name 
in five - protection 


Appliances for every fire-risk including : 
SPECIAL LIQUIDS - SODA-ACID - CHEMICAL FOAM 
MECHANICAL FOAM °- C.O.2 : AUTOMATIC 
INSTALLATIONS ¥ GENERAL FIRE APPLIANCES 


THE PYRENE COMPANY LIMITED 


Sales & Service Departments : Head Office & Works : 
9, Grosvenor Gardens, London, S.W.1 Great West Road, Brentford 
Tel. : ViCtoria 3401 Tel. : EALing 3444 























W.C.2 


























For heavy work, where large 
amounts of metal must be removed in 
the shortest possible time, the Ryder No. 8 is 
the machine for the job. A six spindle chucking 
automatic, the No. 8 has 5 tooling stations with 
a 143" diameter swing, a range of spindle speeds 
from 22-652 r.p.m., and a feed range from 15-468 
“c.p.i. General design is similar to the well-known 
Ryder No. 6, plus these *new features: self 
resetting spindle overload protection; self-con- 
tained removable suds and swarf tank; and large 






Machining a front swivel axle held in a fixture and centred . . : . : 
by a tailstock. The fixture has sufficient float to allow capacity suds pump with silent-motor drive. 
the tailstock centre to engage the centre hole in the It can be arranged for dual control to produce 


axle in any position. 


two components per cycle, and is available with 
13 or 20 h.p. motor. ° 


For full details of this and other Ryder Vertical- 
autos, write today to the Wickman Technical 
Publications Department. 








Tooling for machining electric motor end-shields. Oper- 
ations: Drilled, faced, bored, and reamed to a -00I" 
limit in the bore. Output: 40 per hour. 











Built by Thomas Ryder & Son Ltd., Bolton 
Sole Agents 


A- C-+WICKMAN LTD - COVENTRY - ENGLAND 
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PRECISION ({ &W HAND TOOLS 
sj 


” 


aS 


we * 


SA 
— 


WRIGI 


RRITAINS 


MEMBERS OF THE GAUGE AND TOOL“MAKERS ASSOCIATION 


For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 

after hardening. 


Steel 
Makers 
since 
1776. 


SANDERSON BROTHERS & NEWROULD LT? SHEFFIELD. ENGLAND 














. . . don’t fret over your irtricate 


moulding problems. This is just 


one further example of the delicacy 
accomplished by injection mould- 
ing. Get in touch with us to-day. 
The more difficult it is, the more 


we like it ! 


QUOTATIONS BY RETURN OF POST 


‘You can rely on 


BASIL WORKS, 


"Phone : COLindale 7160 & 7956. 
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SOME OF OUR 


SATISFIED CUSTOMERS 


Aladdin Industries Ltd. ; 
Champion Electric Corporation 
E. K. Cole Led. 

Crystal Products Ltd. 

Decca Navigator Co. Ltd. 
General Electric Co. Ltd. 
Lightning Fasteners Led. 
Newey Bros. Ltd. 

Plessey Co. Ltd. 

Pye Led. 

Reeves & Sons Ltd. 

Simmonds Aerocessories Ltd. 
Slazengers Ltd. 

S. Smith & Sons (England) Ltd. 
Wilmot-Breeden Ltd. 
Yard-o-led Pencil Co. Ltd. 


Pe FIELD ( BARSTOW 


WESTMORELAND ROAD, QUEENSBURY, LONDON, N.W.9 
"Grams : “ Punfibars, Hyde, London.” 


FOR INJECTION MOULDINGS 
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@“IT’S THE CENTRE THAT 
CARRIES THE LOAD” 


Here are two centres designed and proved 
by tests to give greater efficiency on 
modern Production Machines 


ARCHER 


ROLLER AND BALL BEARING 


REVOLVING GENTRE 


is constructed to stand up 
to the higher speeds and 
heavier cutting loads which 
modern cutting tools and 
machines demand. 
special features are: 
1.—Short overhang. 
2.—Fully protected bear- 
ings. 
3.—Centre spindle with bearings both ends. 


The #Yxeaay SUPER-CENTRE 


FITTED WITH HIGH SPEED STEEL INSERT 
HIGH SPEED STEEL is ideal for Lathe Centres 
because it stands up against the friction-heat without 








i flisintegrating. Wear is reduced to a 
; Minimum, and the centre can be reground 


qual to new without the need of rehard- 
ning. The “ARCHER” 
Super-Centre hasnow become 
he standard in many effici- 


> Patly equipped 


i works e a By a , 
| (GS ARCHER 
SMALL-TOOLS 








ammering it home 





Riveter. Weight from 12} lb. to 19} ib. : > 
Available with open or closed handle, inside ii 
or outside trigger, and usual snaps. ea | 
a 
Pneumatic Hammer for chipping and caulking. 
Construction and action similar to_riveters, 

. similar range in handles. Weight from 7% lb. to 
The point has been made over and = /33 4. 
over again by engineers throughout 
the world, but it is still worth 
repeating that Holman Pneumatic 
Riveting Hammers mean faster 
work in return for less effort and 
lower overall costs. Vibration and 
air consumption are extremely low 
for this type of riveter, and the 
sensitive throttle ensures exact con- 
trol. The range includes fast, 
powerful and handy tools suitable 
for all types of riveting. Specialist Rotogrinds—suitable for internal grinding, cleaning 
advice is always available as to the castings, etc. The range includes precision grinding and 


best tool for any particular job. heavy-duty types. “Straight” and “ grip” handles 
available. 


The first name 
for lasting service 





CAMBORNE. ENGLAND 


TELEPHONE: CAMBORNE 2275 (7 _ LINES) 
TELEGRAMS : AIRDRILL, CAMBORNE 
SUBSIDIARY COMPANIES, BRANCHES AND 
H.24 AGENCIES THROUGHOUT THE WORLD 
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